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Title: TRICYCLIC BENZAZEPINE VASOPRESSIN 
ANTAGONISTS 

This case is a continuation-in-part of Serial 
No. 08/373,132, filed January 17, 1995. 

1, Field of the Invention 

This invention relates to new tricyclic non- 
peptide vasopressin antagonists which are useful in 
treating conditions where decreased vasopressin levels 
are desired, such as in congestive heart failure, in 
disease conditions with excess renal water reabsorption 
and in conditions with increased vascular resistance and 
coronary vasoconstriction. 

2. Background af the invent ion 

Vasopressin is released from the posterior 
pituitary either in response to increased plasma 
osmolarity detected by brain osmoreceptors or decreased 
blood volume and blood pressure sensed by low-pressure 
volume receptors and arterial baroreceptors . The 
hormone exerts its action through two well defined 
receptor subtypes: vascular Vi and renal epithelial V2 
receptors. Vasopressin-induced antidiuresis, mediated 
by renal epithelial V2 receptors, helps to maintain 
normal plasma osmolarity, blood volume and blood 
pressure. 

Vasopressin is involved in some cases of 
congestive hearc failure where peripheral resistance is 
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increased. Vi antagonists may decrease systemic 
vascular resistance, increase cardiac output and prevent 
vasopressin induced coronary vasoconstriction. Thus, in 
conditions' with vasopressin induce increases in total 
5 peripheral resistance and altered local blood flow, Vi- 
antagonists may be therapeutic agents. Vi antagonists 
may decrease blood pressure, induced hypotensive effects 
and thus be therapeutically useful in treatment of some 
types of hypertension. 
10 The blockage of V2 receptors is useful in 

treating diseases characterized by excess renal 
reabsorption of free water. Antidiuresis is regulated 
by the hypothalamic release of vasopressin (antidiuretic 
hormone) which binds to specific receptors on renal 
15 collecting tubule cells. This binding stimulates 
adenylyl cyclase and promotes the cAMP-mediated 
incorporation of water pores into the luminal surface of 
these cells. V2 antagonists may correct the fluid 
retention in congestive heart failure, liver cirrhosis, 
20 nephritic syndrome, central nervous system injuries, 
lung disease and hyponatremia. 

Elevated vasopressin levels occur in 
congestive heart failure which is more common in older 
patients with chronic heart failure, in patients with 
25 hyponatremic congestive heart failure and elevated 

vasopressin levels, a V2 antagonist may be beneficial in 
promoting free water excretion by antagonizing the 
action of antidiuretic hormone. On the basis of 
biochemical and pharmacological effects of the hormone, 
30 antagonists of vasopressin are expected to be 
therapeutically useful in the treatment and/or 
prevention of hypertension, cardiac insufficiency, 
coronary vasospasm, cardiac ischemia, renal vasospasm, 
liver cirrhosis, congestive heart failure, nephritic 
35 syndrome, brain edema, cerebral ischemia, cerebral 
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hemorrhage-stroke, thrombosis-bleeding and abnormal 
states of water retention. 

The following prior art references describe 
peptide vasopressin antagonists: M. Manning et al., 
5 il. fcted. Chem . . 25l, 382 (1992); M. Manning et al . , J. Mfid- 
CJiem., 21, 3895 (1992); H. Gavras and B. Lammek, 
U.S. Patent 5,070,187 (1991); M. Manning and 
W.H. Sawyer, U.S. Patent 5,055,448(1991) F.E. Ali, 
U.S. Patent 4,766,108(1988); R.R. Ruffolo et al., Drug 

10 News and Perspective . 4(4), 217, (May) (1991). P.D. 
Williams et al . , have reported on potent hexapeptide 
oxytocin antagonists [£. Chem . . 35 , 3905(1992)] 

which also exhibit weak vasopressin antagonist activity 
in binding to Vi and V2 receptors. Peptide vasopressin 

15 antagonists suffer from a lack of oral activity and many 
of these peptides are not selective antagonists since 
they also exhibit partial agonist activity. . 

Non-peptide vasopressin antagonists have 
recently been disclosed, Y. Yamamura et al., Science , 

20 252 , 579(1991); Y. Yamamura et al./ ££. £. Pharmacol , 
105 . 787 (1992); Ogawa et al., (Otsuka Pharm Co., LTD.) 
EP 0514667-Al; EPO 382185-A2; WO9105549 and 
U.S. 5, 258, 510; WO 9404525 Yamanouchi Pharm. Co Ltd. , 
WO 9420473; WO 9412476; WO 9414796; Fujisawa Co. Ltd., 

25 EP 620216-A1 Ogawa et al, (Otsuka Pharm. Co.) EP 470514A 
disclose carbostyril derivatives and pharmaceutical 
compositions containing the same. Non-peptide oxytocin 
and vasopressin antagonist have been disclosed by Merck 
and Co.; M.G. Bock and P.D. Williams, EP 0533242A; M.G. 

30 Bock et al., EP 0533244A; J.M. Erb, D.F. Verber, P.D. 
Williams, EP 0533240A; K. Gilbert et al., EP 0533243A. 

Premature birth can cause infant health 
problems and mortality and a key mediator in the 
mechanism of labor is the peptide hormone oxytocin. On 

35 the basis of the pharmacological action of oxytocin, 

antagonists of this hormone are useful in the prevention 
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of preterm labor, B.E. Evans et al., j. Had. ChSM. 25., 
3919(1992), j. Med. Chfim. f 1£, 3993(1993) and references 
therein. The compounds of this invention are 
antagonists of the peptide hormone oxytocin and are 
useful in the control of premature birth. 

The present invention relates to novel 
tricyclic derivatives which exhibit antagonist activity 
at vi and/or V2 receptors and exhibit in vivo 
vasopressin antagonist activity. The compounds also 
exhibit antagonist activity at oxytocin receptors. 

SUMMARY OF THK TMVF^ T n N 
This invention relates to new compounds 
selected from those of the general formula I: 

15 wherein Y is a moiety selected from; -(CH 2 ) n - wherein n 
is an integer from 0 to 2, 

I ? 

-CHIoweralkyl(C r C 3 ) and — c— ; 



20 



A-B is a moiety selected from 



-(CH 2 ) m N- and -N-CCRJm- 
R R 



wherein m is an integer from 1 to 2 provided that when Y 
is -<CH2) n - and n is 2, m may also be zero and when n is 
zero, m may also be three, provided also that when Y is 
-(CH2)n- and n is 2, m may not be two; 
and the moiety: 



WO 97/49708 



PCTYUS97/10755 



-5- 
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15 



represents: (1) phenyl or substituted phenyl optionally 
substituted by one or two substituents selected from 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower alkoxy 
or (C1-C3) lower alkylamino; (2) a 5-membered aromatic 
(unsaturated), heterocyclic ring having one heteroatom 
selected from 0, N or S; (3) a 6-membered aromatic 
(unsaturated) heterocyclic ring having one nitrogen 
atom; (4) a 5 or 6-membered aromatic (unsaturated) 
heterocyclic ring having two nitrogen atoms; (5) a 5- 
membered aromatic (unsaturated) heterocyclic ring having 
one nitrogen atom together with either one oxygen or one 
sulfur atom; wherein the 5 or 6-membered heterocyclic 
rings are optionally substituted by (C3.-C3) lower alkyl, 
halogen or (C3.-C3) lower alkoxy; 
the moiety: 



is a five membered aromatic (unsaturated) nitrogen 
containing heterocyclic ring wherein D, E and F are 
selected from carbon and nitrogen and wherein the carbon 
atoms may be optionally substituted by a substituent 
selected from halogen, (C1-C3) lower alkyl, hydroxy, 
-COCCI3, -COCF3, 
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C-O-lower alkyl(C r C 3 ), -(CH 2 ) q <^ Rb 



(CH 2 ) q -rQf f -(CH 2 ) q -0 , -( C " 2 )q-N^0 j 



(CH 2 ) q -0-lower alky! (C r C 3 ), -(CH 2 ) q 0H, 



C- lower alkyl (C,-C 3 ), -CH f Nx^N -CH f Nx..^ 



N 



- c H 2 -n3n , -CH.-n^N , - (CH 2 ) q - N^V 



(CH 



-CHO, amino, (C2.-C3) lower alkoxy, (Ci~C3)lower 
alkylamino, CONH-lower alkyl (C1-C3 ) , and -CONflower 
5 alkyl (C1-C3) ] 2 ; q is one or two; Rfc is independently 
selected from hydrogen, -CH3 or -C2H5; 
R 3 is a moiety of the formula: 



-C-Ar 



wherein Ar is a moiety selected from the group 
10 consisting of 
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wherein R 4 is selected from hydrogen, lower alkyl (Ci- 
C3) f -CO lower alkyl (C1-C3 ) ; 

R 1 and R 2 are selected from hydrogen, (C1-C3) lower 
5 alkyl, (Ci-C3)lower alkoxy and halogen; R 5 is selected 
from hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy 
and halogen; R 6 is selected from (a) moieties of the 
formulae : 
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-NCOAr', -NC0CH 2 Ar', -NCONAr', 



-NCO-(CH 2 ) n -cycloalkyl , 




-NH-C-O-lower al kyl (C 3 - C 8 ) straight or branched, 



-NH-C- lower al kyl (C 3 - C 8 ) straight or branched, 
-NHS0 2 -lower al kyl (C 3 -C 8 ) straight or branched, 

? 

-NH-C-O-lower al kenyl (C 3 - C 8 ) straight or branched, 
0 
II 

-NH-C- lower al kenyl (C 3 - C 8 ) straight or branched, 
-NHS0 2 - lower al kenyl (C 3 - C 8 ) straight or branched, 
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wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl ; R a is independently 
selected from hydrogen, -CH3, -C2H5, 



-(ch 2 ) -<\ 



-(CH. 



-(CH 2 ) q .Q _ 



5 - (CH2) q -0-lower alkyl(Ci-C3) and -CH2CH2OH, q is one or 
cwo, and Ri, R2 and Rb are as hereinbefore defined; 
(b) moiecies of the formula: 



•X-R , 



-NH- 



10 wherein R 7 is lower alkyl (C3-C8 ) , lower alkenyl (C3-C8) , 
- (CH2 ) p-cycloalkyl (C3 -C6 ) , 

.1 



(CH,) 





<CH 2 )„— H ' II 



0 
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wherein p is one to five and X is selected from o, S, 
NH, NCH3 ; wherein r1 and r2 are as hereinbefore defined ; 
(c) a moiety of the formula: 

R b 
I 

-N-COJ 

5 wherein J is R a , lower alkyl (C3-C8) branched or 

unbranched, lower alkenyl (C3-C8) branched or unbranched, 
O-lower alkyl (C3-Ce> branched or unbranched, -O-lower 
alkenyl (C3-C 8) branched or unbranched, tetrahydrofuran, 
tetrahydrothiophene, the moieties: 




10 





or -CH2-K- wherein K ' is (C1-C3) lower alkoxy, halogen, 
tetrahydrofuran, tetrahydrothiophene or the heterocyclic 
ring moiety: 
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wherein D, E, F and G are selected from carbon or 
nitrogen and wherein the carbon atoms may be optionally 
substituted with halogen, (C1-C3) lower alkyi, hydroxy, 
-CO-lower alkyl(Ci-C3) , CHO, (C1-C3 ) lower alkoxy, -CO2- 
5 lower alkyi (C1-C3) , and R a and Rb are as hereinbefore 
defined; 

(d) a moiety of the formula: 

Nl-COCHAr* 

I 

wherein R c is selectedfrom halogen, (C^Cj) 
lower alkyi, -0- lower alkyi {C^-CJ, OH, 

0 
II 

-O-C-lower alkyi (C^-C 3 ), -S-lower alkyl(C r C 3 ), 



R R 
-S-(CH 2 ) 2 -NC^ b -NH(CH 2 ) q -C0N\ b 



b K fa 

wherein R a and Rb are as hereinbefore defined and Ar' is 
10 selected from moieties of the formula: 
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and 




wherein W is selected from 0, s, nh, N-lower alkyl (Ci- 
C 3 >, NHCO-lower alkyl(ci-C 3 ) , and NS0 2 lower alkyKCi- 
C3.) ; 

5 R8 and r9 are independently selected from hydrogen 
lower alkyl(ci-c 3 ), -S-lower alkyl <ci-C 3 ) , halogen,' 
-NH-lower alkyl(Ci-C 3 ), -N- [lower alkyl (C1-C3} ] 2 , -0CF3. 
^OH, -CN, -S-CF3, -N02, -NH 2 , O-lower alkyl {C1-C3 ) , 

0 



-°- c -(c r c 3 ) , 

10 -N(R b ) (CH 2 )vN(R b )2, and CF 3 wherein v i 
and; 



s one to three 



R 10 is selected from hydrogen, halogen and lower 
alkyl (C1-C3}; Rl4 is 
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- 0- 1 ower a I kyl (C 3 - C a ) branched or unbranched , 




-NH lower alkyl(C 3 -C 8 ) branched or unbranched , 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R' 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
5 halogen; r20 i s hydrogen, halogen, (C1-C3) lower alkyl, 
(C1-C3) lower alkoxy, NH2 , -NH(Ci-C3 ) lower alkyl, -n- 
[ (C1-C3 ) lower alkyl] 2 , 
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■O ■ -o • -C° ■ 

- 1/ V 1 ower al kyl (C r C 3 ) , 

- NH- (CH 2 ) p - NHI ow er ai kyl (C,- C 3 ) , 

- NH- (CH 2 ) p - NO ower al kyl (C r C 3 )\ 

-NH-(CH 2 ) p -/~) f -NH-(CH 2 ) p -N^ , 
/ — \ 

-NH-(CH 2 ) p -N^ ^N- lower alkyl (C r C 3 ) , 

^ 1' i" A\ 

-NH.(CH 2 ) p -N w 0 , ic^i.c^^ 

and the pharmaceutically acceptable salts thereof. 

DETAILED DESCRIPTION OF THF. INVENTION 
Within the group of the compounds defined by 
5 Formula I, certain subgroups of compounds are broadly 
preferred. Broadly preferred are those compounds 
wherein R3 is the moiety: 

0 
II 

-CAr 



and Ar is selected from the moieties: 
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Y is (CH2) n and n is one or zero; 

wherein R l f R 2 f R 4, R 5, R 6 and R 14 are as hereinbefore 
defined. 

Especially preferred are compunds wherein r3 
is the moiety: 

0 



-CAr and 

Ar is selected from the moieties; 





10 y is -(CH2) n and n is one and m is one; 

wherein R l, r2, r 4, r 6 and R 14 are as hereinbefore 
defined. 

Especially preferred are compounds wherein r3 
is the moiety: 



15 



-CAr and 

Ar is selected from the moieties: 
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Y is -(CH2)n and n is one or zero; 
R 6 is 



-NCOAr ', 



•X-R 



i r 

•NC0CH 2 Ar' f -NCONAr ', 
-NCO-(CH 2 ) n -cycloalkyl ; 



5 wherein cycloalkyl is defined as C3-C6 cycloalkyl, 

cyclohexenyl or cyclopentenyl; and. wherein X, R a , Rb and 
R 14 are as hereinbefore defined; and Ar' is selected 
from the moieties: 




10 wherein R 8 , R 9 and W are as hereinbefore defined. 

Also especially preferred are compounds 
wherein Y in Formula I is -(CH2>n- and n is zero or one? 
A-B is 
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-(CH 2 ) m -N-R ^ R 3 .^ ( ch ? ) - 



and Rl, R 2, r 4, r 5, r 6 # r 7, r8j r 9, r 10 ^ R 14 are as 
hereinbefore defined; and m is an integer from 1-2. 

The most preferred of the compounds of Formula 
I are those wherein Y is -(CH2) n - and n is one; a-b is: 



CH 2 -N-R 3 or R 3 -N-CH 2 - 



R3 is the moiety: 



-CAr 

Ar is selected from the moieties: 





10 



R b is 



I 

-NCOAr', 



-X-R' 



r 



-NC0CH 2 Ar', -NCONAr', 
R 



•NCO-(CH 2 ) n -cycloalkyl ; 
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10 



<CH2)n-cycloalkyl wherein cycloalkyl is defined as C3-C6 
cycloalkyl, cyclohexenyl or cyclopentenyl; wherein X, 
Ra> Rb and R 14 are as hereinbefore defined; 
and Ar' is: 

k 8 




wherein R 5 , R 8 and R 9 are as previously defined. 

The most highly broadly preferred of the 
compounds of Formula I are those wherein Y is --(CH2)n- 
and n is zero or one; wherein the moiety: 




?o 



is a phenyl, substituted phenyl, thiophene, furan, 
pyrrole or pyridine ring; 
A-B is: 



-(CH 2 ) m -N-R or R 3 . N -(CH ? )- 



2'n\ 

15 m is one when n is one and m is two when n is zero; D, 
E, F, Rl, r2, r4, R 5 r R 7 f R 8 # R 9 t R 10 are as previously 
defined; 

R3 is the moiety: 

0 



-CAr 

20 wherein Ar is selected from the moieties: 
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and R6 is selected from. the group: 



I 



-NCOAr', .NC0CH 2 Ar', - NCQNAr *, 
R 



•X-R 



7 , 



•NCO-(CH 2 ) n -cycloalkyl ; 



where Ar' is selected from the group: 

_8 



-<x, 




and Rl4 f x , W\ R a , Rfa and cycloalkyl are as previously 
described. 

More particularly preferred are compounds of 
the formulae: 
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and 



12 




wherein the moiety: 




zO 



is selected from a phenyl, thiophene, furan, pyrrole, or 
5 . pyridine ring; 
R 3 is the moiety: 

0 



-CAr 



wherein Ar is selected from the moieties: 





10 R 6 is 
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R a ft, 



-NCOAr', -NCOCKA', -NCONAr 1 , 
R 

r 

-X-R f -NCO-(CH 2 ) n -cycloalkyl ; 

and Ar' is selected from the moieties: 




■wherein X, R a , R b , R 5, r 7, r 8, R 9, R 14, cycloalkyl and 
5 w are as hereinbefore described; 

R 11 is selected from hydrogen, halogen, (C1-C3) lower 
alkyl, hydroxy, 

"(CH 2 ) q < Rb b 

0 
II 

-C- lower alkyl (C r C 3 ) f 

-CHO, and (C1-C3) lower alkoxy; and r!2 i s selected from 
10 hydrogen, (C1-C3) lower alkyl, halogen and (C1-C3) lower 
alkoxy. 

Also particularly preferred are compounds of 
the formulae: 
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R 12 11 



0* 



/(CH 2 ) m 



and 



12 



,N N 3 

< CH p m R 



wherein m is one or two; 
the moiety: 




?0 



is selected from a phenyl, thiophene, furan, pyrrole or 
pyridine ring; 
R 3 is the moiety: 

0 



CAr 



10 wherein Ar is selected from the moieties: 





R6 



is 
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•NCOCHjAr', -NCONAr', 
R 



I 

■NCOAr', 



-X-R f -NCO-(CH 2 ) n - cycloalkyl ; 

(CH2) n cycloalkyl; Ar' is selected from the moieties: 





wherein X, R a , R b . R 5 , R*, r8, r 9, r 14, cycloalkyl and 
5 W are as hereinbefore defined; 

R 11 is selected from hydrogen, halogen, (C1-C3 ) lower 
alkyl, hydroxy, 



■ R. 



-C- lower alkyl(C r C 3 ), 

-CHO, and ( C1-C3) lower alkoxy; and 
10 r12 i s selected from hydrogen, (C1-C3} lower alkyl, 
halogen and (C1-C3) lower alkoxy. 

More particularly preferred are compounds of 
the formulae: 
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5 




-X-R 7 f -NC0-(CH 2 ) n -cycloalkyl ; 



Rl4 is 
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wherein n is 0 or 1; R a is hydrogen, -CH3 or -C2H5; R- 
is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower alkoxy and 
halogen; r20 is hydrogen, halogen, (C1-C3) lower alkyl, 
(C1-C3) lower alkoxy, NH2, -NH{Ci-C3) lower alkyl, -N- 
[ (C1-C3) lower alkyl] 2, 

■O . -o , 
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wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
cyclohexenyl or cyclopentenyl; Rb is hydrogen; R a is 
independently selected from hydrogen, -CH3, -C2H5 or 
- (CH2)qN(CH3)2; Ar 1 is selected from the moieties: 




wherein q f X, R a , Rfa> R 5 * R^ * R 8 , R 9 . R 10 , R 11 and W 
are as hereinbefore described; 

R 12 and R 13 are independently selected from hydrogen, 
(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower 
10 alkoxy or {C1-C3) lower alkylamino. 

Also particularly preferred are compounds of 
the formulae; 




and 




wherein m is one or two; 
15 R 3 is the moiety: 



-CAr 



wherein Ar is selected from the moieties: 
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R 6 is 




-X-R ? f -NCO-(CH 2 ) n .cycloalkyi ; 

wherein cycloalkyl is defined as C3-C6 cycloalkyl, 
5 cyclohexenyl or cyclopentenyl ; Rfc is hydrogen; R a is 
independently selected from hydrogen, -CH3, -C2H5 or 
- (CH2)qN(CH3)2; and Ar' is ■ selected from the moieties: 




wherein q, X, Ra, R b , r5, r 7 # r 8 ( R 9, R ll # R 14 and w , 
10 are as hereinbefore defined; 

R 12 and R 13 are independently selected from hydrogen, 

(C1-C3) lower alkyl, halogen, amino, (C1-C3) lower 

alkoxy or (C1-C3) lower alkylamino. 

The most highly broadly preferred of the 
15 compounds are those of the formula: 
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wherein Y is a moiety -(CH2)-; 
A-B is a moiety: 



-N-(CH 2 )— 



5 the moiety: 




is a five membered aromatic (unsaturated) nitrogen 
containing heterocyclic ring optionally substituted by 
halogen, (Ci-C3)lower alkyl, and - (CH2) q-N (Rb) 2 wherein 
10 D is carbon; q is 1 or 2; Rb is independently selected 
from hydrogen, -CH3, and C2H5; 
R 3 is a moiety of the formula: 



-C-Ar 



wherein Ar is a moiety selected from the group 
15 consisting of 
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R 1 and R 2 are independently selected from hydrogen, (Ci- 
C3) lower alkyl. (C1-C3) lower alkoxy and halogen; R 14 is 
selected from a moiety of the formula: 




wherein R a is hydrogen; R 10 is selected from hydrogen, 
halogen, and (C1-C3) lower alkyl; r8 is selected from 
hydrogen, lower alkyl (C1-C3 ) , -S-lower alkyl (C1-C3 ) , 
halogen, -NH-lower alkyl (C1-C3 ) , -N- [lower alkyl (Ci- 
10 C3).]2, -OCF3, -OH, -CN, -S-CF3, -NO2 , -NH2 , O-lower 
alkyl (C1-C3) , CF3, and 

0 

II 

-o-c-(c,-c 3 ) ; 

and the pharmaceutically acceptable salts, esters and 
15 pro-drug forms thereof. 
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Among the more preferred compounds of this invention are 
those selected from: 

{3-Chloro-4-[3-dimethylaminomethyl) -5H, llH-pyrrolo- [2, 1- 
c] [1, 4] -benzodiazepine-10-carbonyl] -phenyl} -biphenyl-2- 
carboxylic acid amide. 

{ 3 -Chloro-4 - [ 3 - { 4 -methylpiperazin-1 -ylraethyl ) 5H, 11H- 

pyrrolo[2, 1-c] [1, 4]benzodiazepine-10-carbonyl) ] -phenyl} - 

biphenyl-2-carboxylic acid amide. 

[4- (3-Dimethylaminomethyl-5H, llH-pyrrolo [2, 1-c] - 

[1,4] benzodiazepine-10 -carbonyl ) -3 -methoxy-phenyl ] -biphenyl- 

2-carboxylic acid amide. 

[3-Methoxy-4- (5H, llH-pyrrolo [2, 1-c] [1, 4] -benzodiazepine-10- 
carbonyl) -phenyl] -biphenyl-2-carboxylic acid-amide. 

(3-Methoxy-4-f 3- (4-methyl-piperazin-l-ylmethyl) -5H, 11H- 
pyrrolo[2, 1-c] [1, 4 ] benzodiazepine-10 -carbonyl] -phenyl }- 
biphenyl-2-carboxylic acid amide. 

{2-Methoxy-4- [3- (4-methyl-piperazin-l-ylmethyl) -5H, 11H- 

pyrrolo[2, 1-c] [1, 4] benzodiazepine- 10-carbonyl] -phenyl} - 

biphenyl-2-carboxylic acid amide. 

[4 - (3-Dimethylaminomethyl-5H, llH-pyrrolo[2, 1- 

c] [1, 4]benzodiazepine-10-carbonyl) -2 -methoxy-phenyl] - 

biphenyl-2-carboxylic acid amide. 

{3-Bromo-4- [3- (dimethyl-amino-methyl ) -5H, llH-pyrrolo [2 , 1- 
c] [1 , 4]benzodiazepine-10-carbonyl] -phenyl-biphenyl-2- 
carboxylic acid amide. 

{3-Bromo-4-[3- (4-methyl-piperazin-l-ylmethyl) -5H f 11H- 
pyrrolo[2, 1-c) [1, 4 ]benzodiazepine-10-carbonyl] -phenyl }- 
biphenyl-2-carboxylic acid amide. 

[3-Chloro-4- (3-morpholin-4-ylmethyl-5H, llH-pyrrolo [2 , 1- 
c] 1 1 r 4]benzodiazepine-10-carbonyl) -phenyl] -biphenyl-2- 
carboxylic acid amide. 

( 4 - [ 3 - ( 2 -Aminoe thy 1 ) - 5H , HH-pyrrolo [ 2 , 1 - c ] 

[1,4] benzodia z epine - 10-carbonyl ] - 3 - chloro -phenyl } -bipheny 1 - 2 - 
carboxylic acid amide . 

N-[3- (3-Methoxy-5K,10H-pyrazolo[5, 1-c] [1, 4]benzodiazepine-9- 
carbonyl) -phenyl] -2-pyridin-2-yl-benzamide. 
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N-[3-Chloro-4-(5H,llH-pyrrolo[2.1-c: [1, 4] benzodiazepine-10- 
carbonyl) -phenyl] -2-chiophen-2-yl-benzanu.de. 

N-[3-Chloro-4-(5H,llH-pyrrolo[2,l-c][l,4]benzodiazepine-10- 
carbonyl) -phenyl] -2-pyridin-3-yl-benzamide. 

N-{3-Chloro-4-(5H,llH-pyrrolo[2,l-c] [1, 4] benzodiazepine-lO- 
carbony 1 ) -phenyl ] -2-pyridin-4-yl-benzamide. 
The compound N-[4-{3-Methoxy-5H f llH-pyrrolo[2,l-c] [1,4]- 
benzodiazepine-10-carbonyl) -phenyl] -2-pyridin-2-yl-benzamide. 
N-[4- (3-Dimethylaminomethyl-5H, 1^^^01012, 1-c] 

tl,4]benzodiazepine-10-carbonyl)-3-mechoxy-phenyl]-2-pyridin- 
2-yl-benzamide. 

N- [3-Bromo-4- ( 5H, HH-pyrrolo [2, 1-c] [1, 4]benzodiazepine-10- 
carbonyl ) -phenyl ] -2 -pyridin-2 -yl-benzamide . 
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Compounds of this invention may be prepared as 
shown in Scheme I by reaction of tricyclic derivatives 
of Formula and 2h with a substituted or unsubstituted 
5 6-nitropyridine-3-carbonyl chloride A to give the inter- 
mediates and Reduction of the nitro group in 
intermediates and 5h gives the 6-aminopyridine deri- 
vatives £a and jfc. The reduction of the nitro group in 
intermediates 5& and 5h may be carried out under 

10 . catalytic reduction conditions (hydrogen-Pd/C; Pd/C- 
hydrazine-ethanol) or under chemical reduction condi- 
tions (SnCl2-ethanol; Zn-acetic acid TiCl3) and related 
reduction conditions known in the art for converting a 
nitro group to an amino group. The conditions for con- 

15 version of the nitro group to the amino group are chosen 
on the basis of compatability with the preservation of 
other functional groups in the molecule. 

Reaction of compounds of Formula and £h 
with aroyl chloride or related activated aryl carboxylic 

20 acids in solvents such as chloroform, dichloromethane, 
dioxane, tetrahydrofuran, toluene and the like in the 
presence of a tertiary base such as triethylamine and 
diisopropylethylamine or pyridine and the like, affords 
the compunds £a and 2h which are vasopressin antago- 

•25 nists. 
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Scheme 1 (cont'ctt 
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R 6 = NHCOAr' ; -NHCONAr'; -NHC0(CH ? ) cycloalkyl 

A 

-NHCOCH^ ' , -NHCOal kyl (C 3 -C 8 ),-NHC0 2 al kyl (C 3 -C 8 ), 
-NHCOalkenyl(C 3 -C a ), -NHC0 2 alkenyl(C 3 -C 8 ), 

-NHS0 2 al kyl (C 3 -C e ), -NHS0 2 al kenyl (C 3 -C 8 ), 



•NHSO 



R 1 OR 



L R J 



Reaction of tricyclic derivatives of Formula 
5& and £h with either a carbamoyl derivative £or a 
isocyanate derivative JL£L gives compounds (Scheme 2) of 
formula JLU. and Hh which are vasopressin antagonists of 
Formula I wherein R^ is 

- NHCONAr ' 
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Scheme 2 
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Reaction of tricyclic derivatives of Formula 
and £h with arylacetic acids, activated as the acid 
chlorides 12.* anhydrides, mixed anhydrides or activated 
5 with known activating reagents, gives compounds Ha and 
lib (Scheme 3) . 
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Scheme 3 
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The compounds of Formula I wherein Y, A-B, z, 
R 1 , R 2 and R 3 are as defined and the Ar moiety of R 3 
5 {-COAr) is 




N X-R 



may be prepared, as shovm in Scheme 4, by reacting an 
activated ester of the pyridine-3-carboxylic acid H 
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with tricyclic derivatives la and lb- The pyridine-3- 
carboxylic acids 14 may be activated by preparing the 
anhydride, a mixed anhydride or reacting with diethyl 
cyanophosphonate, H,H-carbonyldiimidazole or related 
5 peptide coupling reagents. Alternatively, the acid 
chloride derivatives 15. may be prepared from the acid 
derivatives 14 and oxalyl chloride or thionyl chloride 
in an inert solvent. The solvent is removed and the 
derivative reacted with la or lb at 0°C to 25°C in 

10 dichloromethane as solvent and a tertiary amine such as 
triethylamine as a base. The activating reagent for the 
pyridine-3-carboxylic acids 14 is chosen on the basis of 
its compatibility with other substituent groups and the 
reactivity of the activated derivative toward the 

15 tricyclic derivatives la and lb to give the vasopressin 
antagonists 16a and 16b- 
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Alternatively, the compounds of Formula I 
wherein Y, A-B, Z, r1, r2 a nd r3 are as defined and the 
Ar moiety of R 3 (-COAr) is 
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wherein R 6 is the moiety 

-X-R 7 and X is S, NH, NCH3 
may be prepared as shown in Scheme 5 by first converting 
5 tricyclic derivatives 2a. and 2h into the intermediates 
17a and 17b and then reacting these intermediates with 
potassium, sodium, or lithium anions (R 7 -X~) to give the 
products 16a and 16b . The symbol M + is a metal cation 
derived from reacting a compound HXR 7 with a metal 

10 hydride (sodium or potassium hydride, for example) or 
LDA, n-butyl lithium, lithium bis (trimethylsilyl ) amide 
and the like. 

The reaction of intermediates 17a and 17b with 
the moieties R 7 -NH2 and R 7 -NHCH3 may also be carried 

15 without first forming the corresponding anions. Thus, 
heating intermediates 17a and 17b with excess R 7 -NH2 or 
R 7 -NHCH3 in an inert solvent or without solvent gives 
the products 16a and 16b wherein X is NH or NCH3 . 
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Scheme 5, 
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Alternatively, the intermediates 17a and 17b 
may be converted to the more reactive fluoride deriva- 
tives 18a and 18b as shown in Scheme Reaction of the 
fluoride intermediates and 18b with amines NH2R 7 and 
5 CH3NHR 7 gives the 6-aminonicotinoyl derivatives 19a and 
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Scheme Pi 
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As an alternative method for synthesis of 



5 



compounds of this invention as depicted in Formula I 
wherein Y, A-B, D, E, F and Z are as previously 
described and is 



0 



R 



-CAr and Ar is 




is the coupling of pyridinyl carboxylic acids 2SL with 
the tricyclic derivatives 2a and 2h to give 21a and 21b . 



10 for coupling by conversion to an acid chloride, bromide 
or anhydride or by first reacting with an activating 
reagent such as ILH-dicyclocarbodiimide, diethyl 
cyanophosphonate and related -peptide type 0 activating 
reagents. The method of activating the acids 2SL for 
. 15 coupling to the tricyclic derivatives 2& and 2fc> is 
chosen on the basis of compatibility with other 
substituent groups in the molecule. The method of 
choice is the conversion of the 3 -pyridinyl carboxylic 
acids 2SL to the corresponding 3-pyridinylcarbonyl 

20 chlorides . The 3-pyridinylcarbonyl chlorides 22 may be 
prepared by standard procedures known in the art, such 
as reaction with thionyl chloride, oxalyl chloride and 
the like. The coupling reaction is carried out in 
solvents such as halogenated hydrocarbons, toluene, 

25 xylene, tetrahydrofuran, or dioxane in the presence of 
pyridine or tertiary bases such as triethylamine and the 
like (Scheme 7). Alternatively, the 3-pyridinyl- 
carbonyl chlorides 22* prepared from the carboxylic 
acids 2£i. may be reacted with derivatives 2a and 2h in 

30 pyridine with or without 4- (dime thy lamino} pyridine. 



The pyridine carboxylic acids are activated 
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In general, when Che 3-pyridinyl carboxylic 
acids 2£i are activated with -peptide type" activating 
reagents, higher temperatures are required than when the 
3-pyridinylcarbonyl chlorides are used. 

Scheme 7 




21a ni2 
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Scheme 8 




The starting materials 2a and 2h in the foregoing 
Schemes 1-7 may be prepared as follows. In accordance 
5 with Scheme 8, alkylation of heterocycles of structural 
type 2A. with an alkylating moiety such as 22 gives 
intermediates 25.. The heterocycle 2i may contain an a- 
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carboxaldehyde function or an a-carboxylic and/or ester 
function as shown in Scheme 8. Where the intermediate 
21 (R 15 =H) contains an a-carboxaldehyde group, 
hydrogenation with palladium-on-carbon gives reduction 
and ring closure in one step to give 23- 

in derivatives 21 where r15 i s an a-carboxylic 
and/or an a-carboxylic ester function, the intermediate 
amino acid derivative 21 is first isolated and then ring 
closed. The ring closure of derivatives 21 may be 
carried out by heating or by activation of the acid 
function <22:R 15 =H) for ring closure. The cyclic 
lactams 28. are conveniently reduced with diborane or 
lithium aluminum hydride to give intermediates 21- 
Reaction of tricyclic derivatives 29. with aroyl 
15 chlorides (ArCOCl), where" Ar is as hereinbefore defined, 
gives diazepines 21- 

Tricyclic derivatives of structural type 21 
may be prepared as shown in Scheme 9. Formylation of 22. 
under known conditions in the literature, such as 
20 Vilsmeier formylation, gives intermediates 21 which on 
reduction and ring closure affords tricyclics 21- 

Where the ring containing the symbol Z is a 
substituted or unsubstituted phenyl group, the procedure 
gives 4,5-dihydropyrrolo[l,2-a]-quinoxalines 21. These 
25 derivatives 21 and 21 may be reacted with aroyl 

chlorides (ArCOCl) wherein Ar is as previously defined 
or with a substituted or unsubstituted 6-nitropyridine- 
3-carbonyl chloride or with a nitrogen protecting group, 
such as benzyloxycarbonyl chloride to give compounds 21 
30 and 23.. The compounds 21 and 23 may be reacted with 
chlorine, bromine or halogenating reagents such as N- 
chlorosuccinimide. N-bromosuccinimide and the like to 
give compounds i£ and 41 wherein R* 7 is a halogen atom. 
The derivatives 21 and 21 may be formylated and 
35 acetylated to give products 10. and 41 wherein R^ 7 ' is a 
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CHO or a -COCH3 group. Halogenation, formylation and 
acetylation of derivatives 2£ gives 1-substituted 4,5- 
dihydropyrrolo[l,2-a]quinoxalines. The derivatives 2JL, 
39, 40 and H wherein R 16 is a substituted or unsubsti- 
5 tuted 6-nitro-3-pyridinylcarbonyl group are reduced to 
give the 6-amino-3-pyridinylcarbonyl derivatives 42d and 
43d which are reacted with reagents Ar'COCl, Ar'CH2C0Cl 
or 

Ar'-NCOCI ; 

1 

10 wherein Ar* and Rb are as previously hereinbefore 
defined, to give tricyclic diazepines 41 and 15.. 
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Schgmg 9 
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Scheme 9 (cont'd) 
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Scheme 9 (cont'd) 
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The compounds of this invention wherein R 3 is 



the moiety: 



-CAr 

5 and the Ar group is. the moiety: 
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and R 6 , R a , Rb/ Y > r1 / r2 > 2 and Ar 1 are as previously 
defined and wherein Rll is selected from the moieties: 

- cH <* b 6 , - ch O • ~ ch O ■ 




5 

may be synthesized as shown in Scheme 10. 

The tricyclic pyrrolodiazepines £L and 42 are 
reacted with appropriate amines in the presence of 
formaldehyde to give the aminomethylene derivatives A3. 
10 and 4£. The reaction may be carried out with aqueous 
formaldehyde or its equivalent in the presence of the 
appropriate amine in a lower alkanol at room temperature 
or preferably at temperatures of 50°C-100°C. The 
aminomethylene derivatives M and 4i. may be converted to 
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hydrochloride salts or succinic acid and maleic acid 
salts as well as other pharmaceutically acceptable acid 
salts . 
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Scheme 1 0 
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Scheme 1 1 
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As shown in Scheme 11, reaction of tricyclic 
derivatives of Formula 2a and 2& with substituted and 
unsubstituted arylcarbonyl chlorides 5H, wherein R 1 , R 2 
and R 14 are hereinbefore defined gives compounds 51 and 
5 52 which are vasopressin antagonists. 
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Scheme 1 2 
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Scheme 12 (cont'd) 
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Reaction of tricyclic derivatives of Formula 
la and 3h with a substituted or unsubstituted phenyl 
carbonyl chloride 52 gives intermediates jLia and 54b . 
The reduction of the nitro group in intermediates 54^ 
5 and 54b may be carried out under catalytic reduction 
conditions (hydrogen-Pd/C; Pd/Ohydrazine-ethanol ) or 
under chemical reduction conditions (SnCl2-ethanol; Zn- 
acetic acid TiCl3 and related reduction conditions known 
in the art for converting a nitro group to an amino 

10 group. -The conditions for conversion of the nitro group 
to the amino group are chosen on the basis of 
compatability with the preservation of other functional 
groups in the molecule. 

Reaction of compounds of Formula 55^ and 55k 

15 with acid chlorides, R 25 COCl or related activated acid 
carboxylic acids in solvents such as chloroform, 
dichloromethane, dioxane, tetrahydrofuran, toluene and 
the like in the presence of a tertiary base such as 
triethylamine and diisopropylethylamine or pyridine and 

20 the like, affords the compounds 56a and 56b which are 
vasopressin antagonists. 

The acid chlorides R 25 C0C1 are those wherein 

R25 

is selected from the group 
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Wherein n is 0 or 1; R a is hydrogen, -CH3 or 
-C2H5; R ■ is hydrogen, (C1-C3) lower alkyl, (C1-C3) lower 
5 alkoxy and halogen; R 20 is hydrogen, halogen, (C1-C3)- 
lower alkyl, (C1-C3) lower alkoxy, NH2 , -NH {C1-C3 ) -lower 
alkyl, -N-KC1-C3) lower alkyl] 2/ 
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•O . o ■ -C° . 

/ — \ 

- ^N- 1 ower al kyl (C, - C 3 ) 

- NH- (CH 2 ) p - NHI ower al kyl (C,- C 3 ) , 

- NH- (CH 2 ) p - NP ower al kyl (C,- C 3 )\ , 

•NH-(CH 2 ) p . N ^) ( . N h-(CH 2V N^ 



-NH-(CH 2 ) p -N^ ^N- 1 ower al kyl (C r C 3 ) , 

-NH-(CH-)-N 0 1 ! jH\ 

2p \ / ■ -N-cac-o — C y 



Preparation of some tricyclic diazepines 
useful for starting materials for the synthesis of 
5 compounds of this invention are shown in Schemes 8 and 
9 . Other tricyclic diazepines are prepared by 
literature procedures or by methods known in the art or 
by procedures reported for the synthesis of specific 
known tricyclic diazepines. These diazepine ring 
10 systems discussed below when subjected to reaction 

conditions shown in Schemes 1,2,3,4,5,6, 7,9 and 
10 give the compounds of this invention. 
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The tricyclic diazepine ring system, 10,11- 
dihydro-5H-imidazo [ 2 , 1-c ] [1.4] benzodiazepine , 




H 

5 is reported by G . Stefancich, R. Silvestri and M. 

Artico, J.. Het . Qhem . 2Q., 529(1993); ring substitution 
on the same ring system is reported by G. Stefancich, M. 
Artico, F . Carelli, R . Silvestri, G. deFeo, G. Mazzanti, 
I. Durando, M. Palmery, IL Farmaco. ££L. . AH, 
10 429 (1985) . 




| CI, -0CH 3 ; X,Y=0-CH 2 -O 

H 

The synthesis of 9, 10-dihydro-4H-furo[2, 3-e] - 
pyrrolo[l, 2-a] [1 , 4 ] diazepin-9-one 




H 
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is reported by F. Povazunec, B. Decroix and J. Morel, j.. 
Hfit- Chem- 21, 1507(1992) and is reduced to give the 
tricyclic heterocycle 9,10-dihydro-4H-furo[2,3- 
e]pyrrolo[l,2-a] [1 . 4] diazepine . 




H 



The tricyclic 5,10-dihydro-4H-pyrazolo[5,l-c] (l,4)benzo- 
diazepine ring system is reported by L. Cecchi and G. 
Filacchioni, J; chpm . . 2SL. 871(1983); 




The synthesis of 9-oxo-9 , 10-dihydro-4H-pyrrolo[l. 2-a] - 
thieno [2 ,3-e] [1,4] diazepine is reported by A. Daich and 
B. Decroix, Ml. SOS.. Chim. Fr 129 . 360(1992); 
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H 

and is reduced with boron-dimethylsulf ide to give 9,10- 
dihydro-4H-pyrrolo [ 1 f 2 -a] thieno [ 2 , 3-e] [ 1 , 4 ] diazepine . 




H 



5 Also reported by A. Daich and B. Decroix is 5-oxo-4,5- 
dihydropyrrolo [ 1 , 2 -a] thieno [ 3 , 2 -e] [1,4] diazepine 




which is also reduced to give 4 , 10-dihydro-5H-pyrrolo- 
[1, 2-a] thieno [3, 2-e] [1, 4] diazepine 
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Reported by B. Decroix and J. Morel, flat. chem . . 2&- 
81(1991) are 5£-pyrrolo [1, 2-a] thieno [3 , 2-e] [1 f 4 ] diaze- 
pine; 




and 4fl-pyrrolo [ 1 , 2 -a ] thieno [ 2 , 3 -e][ 1 , 4 ] diazepine . The 
10ii-pyrrolo [ 1, 2-a] thieno [3 , 4-£] [ 1, 4 ] diazepine is 
reported by A. Daich, J. Morel and B. Decroix, £, 
Heterocyclic £Hgm. , 11, 211(1994). Reduction by 
10 hydrogen-Pd/C or chemical reduction with reagents such 
as sodium cyanoborohydride and acetic acid gives the 
dihydro tricyclic heterocycles 
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N — ' 

H H 




H 



The synthesis of. the tricyclic 1 , 5 -benzodiazepine ring 
system, 6 , 7-dihydro-5H-pyrrolo [ 1 , 2-a] [1, 5] benzodiaze- 
pine, has been reported by F. Chimenti,. S. Vomero, R. 
5 Giuliano and M. Artico, IL FarmaCQ, Ed. S£. , 12, 

339(1977). Annelated 1, 5 -benzodiazepines containing 
five membered rings have been reviewed by A. Chimirri, 
R. Gitto, S. Grasso, A.M. Monforte, G. Romeo and M . 
Zappala, HRr.procvcles . 2£, No. 3, 604(1993), and the 
10 ring system 6,7-dihydro-5H-pyrrolo[l,2-a] [1, Benzo- 
diazepine is described. 



triazolo[4, 3~aJ [1, 5]benzodiazepin-5-ones from 1,2- 
15 dihydro-3H-4-dimethylamino-l, 5-benzodiazepin-2-ones has 
been described by M. DiBroccio, G. Roma, G. Grossi, M. 
Ghia, and F. Mattioli Eur . J_. M£d- Chem : 21* 489 (1991). 
Reduction of 5, 6-dihydro-4H- [1, 2 , 4] triazolo [4 , - 




H 



The preparation of 5, 6-dihydro-4H- [1, 2, 4] - 



WO 97/49708 



PCT/US97/10755 



-68 - 

[l,5Jbenzodiazepin-5-ones with diborane or lithium 
hydride gives the tricyclic 5,6-dihydro derivatives. 

.21 





21 

R = H, CH, 



The compounds of this invention and their 
5 preparation can be understood further by the following 
examples, but should not constitute a limitation 
thereof. 

Reference ExamnlP 1 
1- (2-NitrQPhenvl ) -lH-Dvrrole-2-carhnyal rf^hy^o 

10 To a solution of 3.76 g of l-(2-nitro- 

phenyl) pyrrole in 20 ml of N,N-dimethylf ormamide at 0°C 
is added dropwise with stirring 3 ml of phosphorus 
oxychloride. Stirring is continued for 30 minutes and 
the reaction mixture is heated at 90°C for 1 hour. 

15 After cooling to room temperature the mixture is treated 
with crushed ice and the pH adjusted to 12 with 2 N 
sodium hydroxide. The resulting suspension is filtered, 
washed with water and dried to give 5.81 g of the 
desired product as a light yellow solid, m.p. 119°- 

20 122°C. 

Reference Examplp 2 
4 , 5-Di hvdro -nvrrolo- f 1 . 2-al -gm noxaline 
To a solution of 1.0 g of 1- (2-nitrophenyl) - 
lH~pyrrole-2-carboxaldehyde in 40 ml of ethyl alcohol 
25 and 40 ml of ethyl acetate, under argon, is added 40 mg 
of 10% Pd/C. The mixture is hydrogenated at 40 psi for 
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2 hours and filtered through diatomaceous earth. The 
filtrate is concentrated in vacuo to a residue which is 
dissolved in ether and treated with hexanes to give 
0.35 g of the desired product as a beige solid, m.p. 
5 108°-110°C. 

Reference Example 3 
M- (^-Nitrobenzovl)Dvrrole-2-carboxaldehvde 

To an ice bath cooled solution of 5.6 g of 2- 
pyrrolecarboxaldehyde in 40 ml of tetrahydrofuran is 

10 added 2.4 g of 60% sodium hydride in mineral oil. The 
temperature elevates to 40°C. After stirring for 20 
minutes a solution of 11.0 g of 2-nitrobenzoyl chloride 
in 20 ml of tetrahydrofuran is added dropwise over 20. 
minutes. After stirring in the cold for 45 minutes, the 

15 reaction mixture is poured into ice water and ether then 
filtered. The cake is washed with additional ether. 
The two phase filtrate is separated and the ether layer 
dried and concentrated in vacuo to give 10 g of a 
residue as a dark syrup which is scratched with ethanol 

20 . to give crystals which are collected by filtration, 
washed with ether and then dried to afford 3.2 g of 
solid, m.p. 95-99°C. 

Reference Example 4 

i o . 1 1 -ni hvdro- 5H-pvrrolo \2 . l-cl [ 1 , 4 1 benzodiazepin-S-one 
25 A mixture of 1.5 g of N- (2-nitrobenzoyl) - 

pyrrole -2 -carboxaldehyde in 50 ml of ethyl acetate, 2 
drops of concentrated HC1 and 0.3 g of 10% Pd/C is 
shaken in a Parr apparatus under hydrogen pressure for 
1.75 hours. The mixture is filtered, 0.4 g of 10% Pd/C 
30 added and the mixture shaken in a Parr apparatus under 
hydrogen pressure for 2 hours. The reaction mixture is 
filtered through diatomaceous earth and the filtrate 
concentrated in vacuo to give 1.0 g of a yellow oil. 
The residue is purified on thick layer chromatography 
35 plates by elution with 4:1 ethyl acetate :hexane to give 
107 mg of the desired product as an oily solid. 
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Referencp Fframnlp 5 

1- f2-Nit!robenzvl) -^-pY rrolecarboxalri^h yHo 
To 5.56 g of 60% sodium hydride in mineral 
oil, washed three times with hexane, is added 300 ml of 
5 N, N-dimethylf ormamide under argon. The reaction mixture 
is cooled in an ice-bath and 13.2 g of pyrrole-2- 
carboxaldehyde is added slowly. The reaction mixture 
becomes a complete solution and is stirred for an 
additional 10 minutes. While stirring, 30.0 g of 2- 
10 nitrobenzyl bromide is added slowly. After complete 
addition, the reaction mixture is stirred for 30 
minutes, the ice bath is removed and the reaction 
mixture stirred at room temperature for 24 hours. The 
N, N-dimethylf ormamide is concentrated in vacuo to give a 
residue which is stirred with ice water for 1 hour. The 
resulting solid is collected, air dried, then vacuum 
dried to give 30.64 g of the desired product as a tan 
solid, m.p. 128-132°C. 

Reference Example 6 
10 , U-dihvdro-SH-PVrrolo f 2 . l-clTl . 4 1 ben zodiazepine 
A mixture of 30.6 g of 1- (2 -nitrobenzyl) -2- 
pyrrolecarboxaldehyde and 3.06 g of 10% Pd/C in 400 ml 
of ethyl acetate and 400 ml of ethyl alcohol is hydro- 
genated over 18 hours. The reaction mixture is filtered 
through diatomaceous earth and the filtrate is treated 
with activated carbon and filtered through diatomaceous 
earth. The filtrate is concentrated in vacuo to give a 
residue which is dissolved in methylene chloride con- 
taining ethyl alcohol. The solution is passed through a 
pad of silica gel and the pad washed with a 7:1 hexane- 
ethyl acetate solution to give 16.31 g of the desired 
product as solid, m.p. 145-148°C. 



WO 97/49708 PCT/US97/10755 

-71 - 

Rftfpr^g Example 7 
^-MPthvlb enzofblthjophene-Z-acetvl chloride 
A mixture of 2.0 g of 3-methylbenzo[b] - 
thiophene-2 -acetic acid and 19.4 ml of thionyl chloride 
5 is heated at reflux for 1 hour. The volatiles are 
evaporated, in vacuo to give a residue which is con- 
centrated from toluene three times and dried under 
vacuum to give 2.25 g of the desired product as a 
residue. 

10 Reference Example 8 

4-Phlorn-2-methoxvbenzovl chloride 
A solution of 2.0 g of 4-chloro-&-anisic acid 
in 22 ml of thionyl chloride is heated at reflux for 1 
hour. The volatiles are evaporated in vflCW to give a 
15 residue which is concentrated from toluene three times 
and dried under vacuum to give 2.0 g of the desired 
product as a residue. 

Kff p^nce Example 9 
lz (Trif luoro methvlVbenTOvl chloride 
20 A solution of 2.0 g of o-trif luoromethyl- 

benzoic acid in 21 ml of thionyl chloride is heated at 
reflux for 1 hour. The volatiles are evaporated in 
vacuo to give a residue which is concentrated from 
toluene three times and dried under vacuum to give 2.1 g 
25 of the desired product as a residue. 

RgfprPnrP Example 10 
2-Methvln hP_nvlacet.vl chloride 
A solution of 2.0 g of o-tolylacetic acid in 
27 ml of thionyl chloride is heated at reflux for 1 
30 hour. The volatiles are evaporated in VftCUP to give a 
residue which is concentrated from toluene three times 
and dried under vacuum to give 2.1 g of the desired 
product as a light brown oil. 
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Reference Examnle n 
3-Methvl-4-nitrn^n^n Y -[ chloride 
A mixture of 1.81 g of 3-methyl-4-nitrobenzoic 
acid and 1.25 g of thionyl chloride in 75 ml of chloro- 
5 form is heated at reflux under argon for 48 hours. The 
volatiles are removed in vacuo to a residue which is 
evaporated with toluene several times in vacuo . The 
residue is partially dissolved in methylene chloride and 
filtered free of solids and the filtrate evaporated in 
10 vflCUQ to give 1.47 g of the desired acid chloride. 

Reference Examnle 1? 
1- (o-Nitrobenzvl ) -imidazoTe-2-c*rho xalriehvrle 

A 2.0 g portion of sodium hydride (60% in oil) 
is washed with pentane two times. To the residue is 
15 added 110 ml of N, N-dimethylf ormamide under argon. With 
stirring and external cooling, 4.80 g of 2-imidazole- 
carboxaldehyde is added and the cooling bath removed. 
Slight external heating results in a yellow solution. 
The reaction mixture is chilled in ice and 10.8 g of 2- 
20 nitrobenzyl bromide is added. The reaction mixture is 
stirred at 0°C for 18 hours. The volatiles are removed 
AH vacuo to a residue which is stirred with ice water, 
filtered and the cake washed well with water and suction 
dried to give 10.9 g of the desired product as a solid, 
25 m.p. 141-144°C. MH+ 232. 

Reference Example 11 
10 , 11 -Pihvdro-5H-imidazo f 2 , 1 -c 1 [ l , 4 1 benzodiazepine 

A 5.0 g sample of 1- (o-nitrobenzyl) -imidazole- 
2-carboxaldehyde is dissolved in 150 ml of hot ethyl 
30 alcohol, cooled to room temperature and filtered. To 

the filtrate is added 0.5 g of 10% Pd/C and the mixture 
hydrogenated at 48 psi for 4 hours. An additional 0.5 g 
of 10% Pd/C is added and hydrogenation continued for 25 
• hours at 65 psi. .The mixture is filtered through 
3 5 diatomaceous earth and the cake washed with ethyl 
acetate. The filtrate is evaporated in vacuo to a 
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residue which is dissolved in methylene chloride, 
treated with activated carbon, filtered through 
diatomaceous earth and hexanes added to the filtrate at 
the boil to give 1.86 g of the desired product as a 
5 crystalline solid, nwp. 164-170°C. 

Rfifgrencfi Example 14 

10.ll-Dihvdro-5H-imidazof2.l-c1 ML. 41 benzodiazepine 

To a suspension of 4 mmol of lithium aluminum 
hydride in 20 ml of anhydrous tetrahydrofuran is added a 
10 1 mmol solution of 10 # ll-dihydro-ll-oxo-5H-imidazo- 

[2 ,1-c] [1/4] benzodiazepine and the mixture is refluxed 
for 24 hours and cooled at 0°C. To the mixture is added 
dropwise 0.12 ml of water and 6 ml of 1 N sodium 
hydroxide. The mixture is extracted with ethyl acetate 
15 and the solvent removed to give the desired product as a 
solid. Recrystallization from methylene chloride-hexane 
gives crystals, m.p. 164-170°C. 

RpferpncP Example 15 

9 • 1 0-Dihvdro-4H-furo T2 , 3-pT nvrrolo T 1 , 2-al Q , 4 1 diazepine 
20 To a suspension of 4 mmol of lithium aluminum 

hydride in 25 ml of anhydrous tetrahydrofuran is added 1 
mmol of 9,10-dihydro-4H-furo[2,3-e]pyrrolo[l,2-a] [1,4]- 
diazepin-9-one. The mixture is refluxed for 12 hours 
and allowed to stand overnight. To the mixture is added 
25 dropwise 0.12 ml of water and then 6 ml of 1 N sodium 
hydroxide. The mixture is extracted with ethyl acetate 
and the extract dried (Na2S04) . The volatiles are 
removed in vacuo to give the desired product as a solid. 

Reference Example 16 
30 9 , lQ-Dihvdro-4K-furo [2 . 3 -e 1 pvrrolo [ 1 , 2-al fl , 4 1 diazepine 
A solution of 1 mmol of 4H-furo (2 , 3-e]pyrrolo- 
[1,2-a] [l,4]diazepine and 0.2 g of 10% Pd/C in 10 ml of 
ethanol is hydrogenated for 18 hours. The reaction 
mixture is filtered through diatomaceous earth and the 
35 filtrate is evaporated in vacuo to give the desired 
product as a solid. 
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Reference Ex*mn]P 17 
9 , 10-Dihvdro-4H-Pvrrolo [ 1 , thieno f 2 .VpI - 

To a mixture of 7.0 g of 9-oxo-9 , 10-dihydro- 
5 4H-pyrrolo[l,2-a]thieno[2,3-e] [1, 4]diazepin in 25 ml of 
anhydrous tetrahydrofuran is added 9 ml of 10 molar 
boron-dimethylsulfide in tetrahydrofuran. The mixture 
is refluxed for 6 hours. The solution is cooled to room 
temperature and 25 ml of methanol added dropwise. The 
10 volatiles are removed under vacuum. To the residue is 
added 100 ml of 2 N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with di- 
chlorome thane and the extract is washed with. 2 N citric 
acid, water and dried (Na2S04). The solvent is removed 
. 15 in vacuo to give the desired product as a solid. 

Reference Example 18 
4 , 10-Dihvdro-5H-pvrrolo f 1 , 2 -althieno f3 . 2-el - 
LL 41diazepine 
To a suspension of 7.0 g of 5-oxo-4 , 5-dihydro- 
20 pyrrolo[l,2-a] thieno [3 , 2-e] [1 , 4 ] diazepine in 25 ml of 
.anhydrous tetrahydrofuran is added 9 ml of 10 M borane- 
dimethylsulfide in tetrahydrofuran. The mixture is 
refluxed for 6 hours. The solution is cooled to room 
temperature and 25 ml of methanol added dropwise. The 
25 volatiles are removed under vacuum. To the residue is 
added 100 ml of 2N NaOH. The mixture is refluxed 5 
hours and filtered. The solid is extracted with di- 
chloromethane and the extract is washed with 2 N citric 
acid, water and dried (Na2S04) . The solvent is removed 
30 to give a solid. 

Reference Exampl g 1Q 

5 , $-PihvfrTQ-4H- f 1 , 2 , 41 triazolo f4 , 3-al LI , 51 benzodiazepine 

A mixture of 7.0 g of 5, 6-dihydro-4H- [1, 2, 4] - 
triazolo- [4 , 3-a] [1, 5]benzodiazepin-5-one in 25 ml of 
3 5 tetrahydrofuran is added 9 ml of 10 M borane- 

dimethylsulf ide in tetrahydrofuran. The mixture is 
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refluxed for 6 hours, cooled to room temperature and 25 
ml of methanol added dropwise. The volatiles are 
removed under vacuum and to the residue is added 100 ml 
of 2 N sodium hydroxide. The mixture is refluxed for 5 

5 hours, chilled and extracted with dichlorome thane. The 
extract is washed with 2 N citric acid, water and dried 
(Na2S04). The solvent is removed under vacuum to give a 
solid. The solid is purified by chromatography on 
silica gel to give the desired product. 

10 Rpfgrence Example 20 

1 -f^Nitmnhftwl) -l H-nvrrole-2-carboxaldehvde 

A sample of 4.7 g of sodium hydride (60% in 
oil) is washed with hexane (under argon). To the sodium 
hydride is added 200 ml of dry N,N-dimethylf ormamide and 

15 the mixture is chilled to 0°C. To the mixture is added 
10.11 g of pyrrole-2-carboxaldehyde in small portions. 
The mixture is stirred 10 minutes and 15.0 g of 1- 
f luoro-2-nitrobenzene added dropwise. After the addi- 
tion, the mixture is stirred at room temperature 16 

20 hours and the mixture concentrated (65°C) under high 
vacuum. To the residue is added 400 ml of dichloro- 
methane and the mixture washed with 150 ml each of H2O, 
brine and dried (Na2S04) . The solvent is removed in 
yacuo to give a yellow solid. Crystallization from 

25 ethyl acetate-hexane (9:1) gives 17.0 g of light yellow 

crystals, ra.p. 119°-122°C. 

pnfprpnrp Fxamnle 21 

4 . T0-Dihvriro-5H-p vrrolori. 2-al thieno [ 3 , 2 -<=>! - 

f1 f 41<Ha2enine 

30 To an ice cooled mixture of 2.1 g of pyrrole- 

2-carboxylic acid and 2.3 g of methyl 3-aminothiophene- 
2-carboxylate in 40 ml of dry dichloromethane is added 4 
g of N,N-dicyclohexylcarbodiimide. The mixture is 
stirred at room temperature for 3 hours and filtered. 

35 The filter cake is washed with dichloromethane and then 
extracted twice with 60 ml of acetone. The acetone 
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extract is concentrated to dryness to give 0.8 g of 
solid, m.p. 214-218°C. To a suspension of the preceding 
compound (1.19 g) in 20 ml of dry tetrahydrofuran is 
added 0.2 g of sodium hydride (60% in oil). After the 
5 hydrogen evolution, the mixture is stirred and refluxed 
for 4.5 hours, cooled and poured into ice-water. The 
precipitated solid is filtered and the solid triturated 
with petroleum ether (bp 30-60°C) to give 0.75 g of 
4 , 10-dihydro-4 , 10-dioxo-5fl-pyrrolo- [1, 2 -a] thieno [3,2- 

10 e] [1, 4]diazepine as a solid, m.p. 280-290°C. The 

preceding compound (0.3S2 g) is added to an ice-water 
cooled solution of 1 M diborane in tetrahydrofuran. The 
mixture is stirred at room temperature for 65 hours. 
The solution is concentrated to dryness and ice-water 

15 added to the residue. The mixture is acidified with 

dilute HC1, stirred and then basified with solid NaHC03 . 
The mixture is filtered to give 0.223 g of a solid 
(foam) m.p. 80-85°C. 

Reference Examolg 22 

20 10 , ll-Pihvdro-5H-l , 2 , 4-triazolo n . 4-cl - 

fl, ^benzodiazepine 
A mixture of 2.2 g of 2-cyanoaniline, 2.0 g of 
methyl bromoacetate and 1.3 g of potassium carbonate in 
12 ml of dry N,N-dimethylformamide is heated at 150- 

25 155°C for 40 minutes. The cooled mixture is poured into 
ice-water and the mixture filtered to give 2 g of methyl 
[N- (2-cyanophenyl) amino] acetate as a yellow solid, m.p. 
70-7 8°C. The preceding compound (2.0 g) is added to a 
solution of 0.5 g of sodium methoxide in 50 ml of 

30 methanol. The mixture is shaken under an atmosphere of 
hydrogen with the catalyst Raney-Ni for 19 hours. The 
mixture is filtered through diatomaceous earth and the 
filtrate evaporated. Water is added to the residue and 
the mixture filtered to give 2 , 3 , 4 , 5-tetrahydro-lfi-l, 4- 

35 benzodiazepin-3-one as a yellow solid, m.p. 167-170°C. 
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A mixture of the preceding compound (1.6 g) 
and 0.84 g of phosphorus pentasulfide in 10 ml of dry 
(dried over KOH) pyridine is stirred and heated at 80- 
85°C for 15 minutes. The mixture is poured into water 
5 and stirred for 30 minutes. Filtration gives 1.0 g of 
1,2, 4, 5-tetrahydro-3fl-l, 4-benzodiazepin-3-thione as 
yellow solid, m.p. 150-153°C. 

The preceding compound (0.5 g) and 0.5 g of N- 
f ormylhydrazine in 6 ml of dry n-butanol is refluxed for 
10 16 hours and the solvent removed. The gummy residue is 
triturated with cold water and the mixture filtered. 
The solid is triturated with acetone to give 0.19 g of 
yellow solid, m.p. 232-237°C. 

Rpfprenre Example 23 

15 4 , 5-Dihvdro -6H- ri , 2,41 triazolo [ 4 , y^l fl , 51 - 

benzodiazepine 
A mixture of 2 , 3 , 4 , 5-tetrahydro-lH-l , 5-benzo- 
diazepin-2-thione (0.8 g) and 0.80 g of N-formyl- 
hydrazine in 8 ml of n-butanol is stirred and refluxed 
20 for 18 hours and the solvent removed under vacuum. Ice 
water is added to the residual solid and the mixture 
filtered to give 0.312 g of a gray solid, m.p. 162- 
165°C. 

Reference Example 24 
25 4.5-Dihvd r o-6H-imidazori.2-al f! . ^benzodiazepine 

A mixture of 30 g of acrylic acid, 33 g of £- 
phenylenediamine is heated on a steam bath for 1.5 hours 
and the cooled black mixture triturated with ice-water. 
The aqueous phase is decanted and ice and aqueous 
30 ammonium hydroxide added to the residue. The mixture is 
extracted with dichlorome thane and the extract concen- 
trated to dryness. The residue is triturated with 
carbon tetrachloride and filtered. The oily solid is 
triturated with a small amount of ethanol to give 9.7 g 
35 of a solid. Trituration of the solid with ethyl acetate 
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gives 2 , 3 , 4 , 5-tetrahydro-lfl-l, 5-benzodiazepin-2-one as 
an impure solid, m.p. 75-107°c. 

A mixture of the preceding compound (11.3 g) 
and 5.9 g of phosphorus pentasulfide in 70 ml of dry 
5 pyridine is stirred and heated at approximately 80°C for 
20 minutes. The mixture is poured into water and the 
mixture stirred for 30 minutes. Filtration gives 8.6 g 
of 2,3,4,5-tetrahydro-lH-l,5-benzodiazepin-2-thione as a 
solid, m.p. 154-157°C. 

10 A mixture of the preceding compound {0.70 g) , 

1.0 g of aminoacetaldehyde dimethyl acetal and 15 mg of 
4 -methylbenzenesulf onic acid monohydrate in 6 ml of dry 
n-butanol is refluxed for 4 hours and the solvent 
removed under vacuum. The residue is heated (refluxed) 

15 with 10 ml of 3 N hydrochloric acid for 55 minutes. Ice 
is added to the cooled mixture and the mixture made 
basic with solid NaHC03 . The mixture is extracted with 
dichloromethane and the extract dried (Na2S04) . The 
solvent is removed to give an orange syrup which solidi- 

20 fied on standing. The oily solid is triturated with 

acetone to give a light yellow solid (0.185 g) m.p. 119- 
122°C. 

Reference Example 2 5 
1- (2-Nitrophenvl)-2-Pvrroleacetic acid, ethvl ester 

25 To a stirred mixture of 1.88 g of l-(2- 

nitrophenyl) pyrrole, 4.80 g of ethyl iodoacetate and 
2.22 g of FeS04.7H20 in 40 ml of dimethyl sulfoxide is 
added dropwise 10 ml of 30% hydrogen peroxide while 
keeping the reaction mixture at room temperature with a 

30 cold water bath. The mixture is stirred at room 

temperature for one day. An additional 2.4 g of ethyl 
iodoacetate, 1.1 g of FeS04.7H20 and 5 ml of 30% 
hydrogen peroxide is added and the mixture stirred at 
room temperature for 1 day. The mixture is diluted with 

3 5 water and extracted with diethyl ether. The organic 

extract is washed with water, brine and dried (Na2S04) , 
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The solvent is removed and the residue (2.12 g) chroma- 
tographed on silica gel with ethyl acetate-hexane (1:4) 
as solvent to give 0.30 g of product as a brown gum. 

fi.7-r>ihv^r"- E;H - nvr i " n1nr1 ? - a] U -5^benzodiazepin-€-Qne 
To a solution of 0.8 mmol of l-(2-nitro- 
phenyl) -2 -pyrrol eacetic acid, ethyl ester in 3 ml of 
ethanol is added stannus chloride dihydrate (SnCl2.2H20) 
in 2 ml of concentrated hydrochloric acid (with cooling 
in water bath) . The mixture is stirred at room tempera- 
ture for 5 hours and chilled in an ice bath. To the 
mixture is added slowly saturated sodium carbonate 
solution. The solid which precipitates is filtered and 
the solid washed with water and then extracted with 
ethyl acetate. The ethyl acetate extract is dried 
<Na2S04) and the solvent removed to give 0.16 g of solid 
which is triturated with ether to give 0.11 g of product 
as an off-white solid. 

Referen t P-*anrole 27 
g , -7 -pi Wlm-SH-nvrrol o U ■ 2 -al f 3 5J benzodiazepine . 

To a solution of 0.070 g of 6, 7-dihydro-SIi- 
pyrrolo [ 1 , 2-a] [1, 5] benzodiazepin-6-one in 2 ml of 
tetrahydrofuran is added 0.45 ml of a 2.0 M solution of 
diborane-dimethylsulfide in tetrahydrofuran. The 
mixture is refluxed for 3 hours, poured into water and 
made basic with 2 N NaOH. The tetrahydrofuran is 
removed under vacuum and the residual aqueous mixture 
extracted with diethyl ether. The extract is washed 
with brine, dried (Na2S04) and the. solvent removed to 
give 0.065 g of a colorless oil; one spot by thin layer 
chromatography (silica gel) with ethyl acetate-hexane 

(1:2) as solvent (Rf 0.81). 
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Reference Examplp 7$ 
1- r2-Nitro-5- (ethoxvcarbonvl ) benzvl 1 - ovrrolg-2- 
carboxaldehvrip 
To a stirred slurry of 2.2 g of sodium hydride 
5 (60% in oil, washed with hexane) in tetrahydrofuran is 
added at 0°C a solution of 4.5 g of pyrrole-2-carbox- 
aldehyde in 25 ml of tetrahydrofuran. After the addi- 
tion is complete, a solution of 15 g of ethyl 4-nitro-3- 
bromomethylbenzoate in 30 ml of dry tetrahydrofuran is 
10 slowly added under nitrogen. The reaction mixture is 
stirred at 20°C for 8 hours and carefully quenched with 
water. The reaction mixture is extracted with chloro- 
form which is washed with water, dried with Na2S04 and 
concentrated in vacuo to give 12 g of the desired 
15 product as a solid; mass spectrum (M + H)349. 

Reference Example 29 
l-f2-Nitro-4- (ethoxvcarbonvl Ibenzvll - pvrrole-2- 
garbpxaldehy&e 
The conditions of Example 28 are used with 
20 ethyl 3-nitro-4-bromomethylbenzoate to give 13.0 g of 
the desired product as a solid; mass spectrum (M + K)349. 

Reference Example 30 
Ethvl 10 , ll-Dihvdro-5H-pyrrol or2 , 1-cl f 1 . 41 - 
benzodiazepine-7 -carboxylase 
25 A solution of 10.0 g of 1- [2-nitro-5- (ethoxy- 

carbonyl ) benzyl ) -pyrrole-2-carboxaldehyde in 150 ml of 
absolute ethanol containing 1.0 g of 10% Pd/C is 
hydrogenated in a Parr apparatus for 16 hours under 40 
psi of hydrogen. The reaction mixture is filtered 
30 through a pad of diatomaceous earth and the filtrate 
concentrated in vacuo to a residue of 5.5 g of the 
desired product as a solid; mass spectrum (M + H)255. 
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ftpfprgnce Example 31 
Er.hvl 10 . ll-Dihvdro-5H-Pvrrolor 2 , 1-d \1 , 41 - 

The hydrogenation conditions of ethyl 10,11- 
5 dihydro-5H-pyrrolo[2, 1-c] [1, 4] -benzodiazepine-7-car- 
boxylate are used with 1- [2-nitro-4- (ethoxycarbonyl) - 
benzyl] -pyrrole-2-carboxaldehyde to give 5.0 g of the 
desired product as a solid; mass spectrum (M + H)255. 

Reference Example 32 

10 2 -Methvlfurane-3 -carbonvl chloride 

A mixture of 4.0 g of methyl-2-methylfurane-3- 
carboxylate, 30 ml of 2 N NaOH and 15 ml methanol is 
refluxed for 1.5 hours. The solvent is removed under 
vacuum to give a solid. The solid is extracted with 

15 dichloromethane (discarded) . The solid is dissolved in 
water and the solution acidified with 2 N citric acid to 
give a solid. The solid is washed with water and dried 
to give crystals 1.05 g of crystals of 2-methylfuran-3- 
carboxylic acid. The preceding compound (0.95 g) and 3 

20 ml of thionyl chloride is refluxed for 1 hour. The 

solvent is removed, toluene added (20 ml, three times) 
and the solvent removed to give the product as an oil. 

Reference Example 33 
2- \2- (Tributvlstannvl ) -3-thienvll -1 , 3-dio xo3.ane 

25 To a stirred solution of 15.6 g (0.10 mol) of 

2- (3-thienyl) -1, 3-dioxolane in 100 ml of anhydrous 
ether, n-butyl-lithium (1.48 N, in hexane, 74.3 ml) is 
added dropwise under nitrogen at room temperature. 
After being refluxed for 15 minutes, the reaction 

30 mixture is cooled to -78°C and tri-n-butyltin chloride 

(34.18 g, 0.105 mol) in 100 ml of dry tetrahydrofuran is 
added dropwise. After the addition is complete, the 
mixture is warmed to room temperature and the solvent 
evaporated. To the oily residue 100 ml of hexane is 

35 added, and the resulting precipitate (LiCl) is filtered 
off. The filtrate is evaporated and the residue dis- 
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. tilled at reduced pressure, giving 34.16 g (77%) of the 
desired product. 

Reference Eaamalfi ^4 

Methvl 6-aminopvridi ne-3-carhQxvlaf.P 
5 Dry methanol (400 ml) is cooled in an ice bath 

and HC1 gas is bubbled into the mixture for 25 minutes. 
To the MeOH-HCl is added 30 g of 6-aminopyridine-3 - 
carboxylic acid and then the mixture is stirred and 
heated at 90°C for 2 hours (all the solid dissolved) . 
10 The solvent is removed under vacuum and the residual 

solid dissolved in 100 ml of water. The acidic solution 
is neutralized with saturated sodium bicarbonate (solid 
separated) and the mixture chilled and filtered to give 
30 g of white crystals,- m. p. 150°-154°C. 
15 Reference Example 35 

6- f (5-f lUQrQ"2-methvlbenzovl)amino1nvri dine-3-carboxvlic 

acid 

To a mixture of 4.5 g of methyl 6-amino- 
pyridine-3-carboxylate and 5.53 ml of triethylamine in 

20 40 ml of dichloromethane (cooled in an ice bath) is 

added 6.38 g of 5-f luoro-2-methylbenzoyl chloride in 10 
ml of dichloromethane. The mixture is stirred at room 
temperature under argon for 18 hours and an additional 
3.4 g of 5-fluoro-2-methylbenzoyl chloride added. After 

25 stirring at room temperature for 3 hours, the mixture is 
filtered to give 3.0 g of methyl 6- [ [bis (5-f luoro-2- 
methylbenzoyl) ] amino ]pyridine-3-carboxy late. The 
filtrate is concentrated to dryness and the residue 
triturated with hexane and ethyl acette to give an 

30 additional 9.0 g of bis acylated compound. 

A mixture of 12.0 g of methyl 6- [[bis (5- 
f luor o - 2 -me thy lbenz oy 1 ) ] amino ] pyr idine - 3 - car boxy la t e , 6 0 
ml of methanol-tetrahydrofuran (1:1) and 23 ml of 5 H 
NaOH is stirred at room temperature for 16 hours. The 

3 5 mixture is concentrated under vacuum, diluted with 25 ml 
of water, cooled and acidified with 1 N HCl. The mix- 
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ture is filtered and the solid washed with water to give 
6.3 g of the product as a white solid. 

As described for Reference Example 35, but 
substituting the appropriate aroyl chloride, heteroaroyl 
5 chloride, cycloalkanoyl chlorides, phenylacetylchlorides 
and related appropriate acid chlorides, the following 6- 
[ (aroylamino]pyridine-3-carboxylic acids, 6-1 (hetero- 
aroyl) amino] pyridine-3-carboxylic acids and related 6- 
[ (acylated)amino)pyridine-3-carboxylic acids are 

10 prepared. 

pgfprpnrP Example 3 6 
fi-r f3-Methvl-2-thien vlnarbonvlUminolpvridine-3" ■ 
r* r hnxvlic acid 
pofprpnrp Example 37 
15 fi-f f2-Methv1-^-thi e nvl^arbonvl)amino1pvridine-3- 

rarboxvlic acid 
ppfprpnrp Example 38 
fi- f (l-Methvl-2-fur ^nvlrarbonvl)aminolPVridine-3- 
rarboxvlic acid 
20 Rpfprpnce Example 39 

fi-f (2-Methvl-l-furan Y?narbonv] ) aminol ovridine-3 - 
rarbQxylic acjfl 
PpfprPncP Example 40 
fi - m - f luoro-2 -mfithvlbe nsnvl ) aminol ovr idine-1 -carbQXYUc 

25 agjd 

ppfprpnrp Example 41 





6- 


r r2-MPthv11->PTi*«v1 > amino 1 txvr idine-1 -carbOXYl AC 


acid 




6- 


Rpference Examcle 42. 
f f^- r hlnrnhPn7Qvl)amTnn1ovridine-3-carb0XVlic 


acid 


30 


6- 


Rpfprpnce ExamDle 43. 
r f ?. -FluorohPn^nvi ) amino 1 pvridinp- Vcarboxy Uc 


aci<? 



p»fp r pnrP Example 44 
fi-f n-rh1nrn-^-f1nornhp n7nvl^aminn1nvridine-3-carboyyl.iC 

acid 

35 pofprpnre Example 45 

fi-f f? . 4-DichlorohenzQ Y 1 Aminol pvr idine-1 -carboxyl ic acid 
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Reference Example 46 

6-f (4-Chloro-2-£luQrQbenzov] )amino1pvridine-3-carbnyvl ir 

acid 

Reference ExamnlP 47 
5 6- f (3 ,4, 5-TrimethQXvben2Qvl)amino1nvridine>l- carbnyv1 in 

acid 

Reference Example 4ft 
6-f (2. 4»DifluQrobenzQvl)aminolDvridine-3 -carhoxv1 ic acid 

Reference Example 49 
10 6-f (2-Bromobenzovl)amino1pvridine-3-c arboxvlic acid 

Reference Example 50 
6- f f2-ChlorQ-4-nitrobenzovl)aminQlnvri dine-3>carboxvlic 

a^id 

Reference Example 51 
15 6-f (TetrahvdrQfuranvl-2-carbonvl) amino lpvridine-3- 

carboxyUc aciti 
Reference Example 52 
6 - r (TetrahYflrothienyl z2 -cartrenvl ) amino 1 pvr idine-3 - 

carboxvlic acid 
20 Reference Example 53 

6-f (Cvclohexvlcarbonvl)amino1pvridine-3-carboxvlic acid 

Reference Example 54 
6- f ( cvc lohex-3-enecarbonvl ) aminoln vridine-3-carboxylic 

acid 

25 Reference ExamnlP 55 

6-f (5-Fluoro-2-methvlbenzeneacetvllaminnlpvridine-3> 

carboxvlic ac^ 
Reference Example 56 

6-f (2-Chlorpbengeneacetv^ 

30 acid 

Reference Example 5? 

6-f (cvclopentvlcarbonvl) amino! ovridine- 3 -carboxvlic acid 

Reference Example 5ft 
6-f (cvclohexvlacetvl)aminolpvridine-3-carboxvlic acid 



WO 97/49708 



PCT/US97/107SS 



-85- 

Rff^"'" p Example 59 
<i - \ ( 3 -ppt-hvi zZz X hi ^viarPt- vi ) aminol pvridine-3 -carboxvlic 

acid 

ppfprpnpp Example 60 
5 fi .r n-MP^hYi-^-f.hie n viare^vl)aininolTJvridine-3-carbQxvlic 

acid 

ppfp rf »nre Example 61 
fi.f f3.M g fhvl-2- f iir«nviarftevl>aminolwridine-3-carbQXVlic 

acid 

10 Rxamnle 62 

[ f ;?-MPt-hvi -i - f nranvi arpfvl ) amino! nvri dine-3 -carboxvlic 

acid 

Rpfprpnce Example 63 
[ p-Mpr.hvl-^-i-phrah Y rirotrhienvlarer.vDaminolDvri dine-3- 

15 rarhnxyi is acid 

Rpfprence Example 64 
fi-r (2-Methvl --j-r.etrabvrirnf.hi e nvlacef-vl) amino! Pvridine-3- 

rarhoxvlic acid 
ppfprpnrp Example 65 
20 6- f (2 . 5-Di rhlnrnhp n ^nvl >amino1PvridinP-^-carbQXv1 jc acid 

RpfprPnrp Example 66 
fi-f (^.^-ni rhl o r-fthPngovll amino! Pvridinft-3-carbQXVUc acid 

ppfprpnrP Example 67 
§ . f f 7 -Mpr.hvl - A -rhl oro b enznvl ] amino! pvridi ne-3 -CarbC-xvUc 

25 acid 

ppfpr-pnrp Example 68 
fi- f [2 ^-nimer h vlbPnrovl ! aminoTT^ridine-3-rarbnyyl j C acid 

ppfprpnrP Example 69 
fi-r f^--Mpr.ho vY"en7:ovHamino1Pvridine-3-ra^-hoyvlic acid 
30 Rpfprpnce Example 70 

fi-f (7-Tri flunrome t-hnwhenzovl ) aminol nvridine-3 - 
carboxvlic acid 
ppfprpnre Example 71 
fi- T f 4 -CM nrn-2- mPt-hnxvhpnzovl ) ami no1 PVridine-3 - 

35 cnirhoxYlic acid 
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6- f f 2 - (Tri f luoromethvl ) benzoyl 1 amino 1 p vridi - . 
cflrboxylir ftrA<\ 

Reference Example 71 

5 6-f (2, 6-DichlQroben20vl)aminolpvridinp-3-carhnyy lic acid 

Reference Example 74 

6-f (2, 6-Dimethvlbenzovl) amino 1nvridi ne-3-carh>oxvl in arid 

Reference Example 75 
6-f (2-MethvlthiQben2Qvl)amino1nvridinP>l-r a rboxvlic *rAc\ 
10 Reference Example 76 

6- f f4-Fluoro-2-(t-.ri.f1uoromer.hvl)ben2ovl )amino1nvrTdinP^ 

3-carhoxYlic acic? 

Reference Example 77 
6-f (2 f 3-PichlgrQbgnzQvl)aminQlDvridine-1-carboxvlic acid 
15 Reference Example 7ft 

6-f (4-Fluoro-2-methvlbenzovl)aminolDvridi ne>3-crarhoxv1ir 

acid 

Reference Example 79 
6- f (2 , 1 , S-Trichlorobenzovl ) amino Ipyr id i ne-3 - carhoxvl ir 
20 acJLd 

Reference Example AO 
6-f (5-FluPrQ-2-chlQrQben2Qvl)aminolpvridine-3-carboxvlic 

acid 

Reference Example 81 
25 6-f (2-Fluoro-5-( trif luoromethvl) benzoyl )amino1 pyridine- 

3-CflrhoxYlir: f»ci<1 

Reference Example fl2 
6-f (5-Fluoro-2-methvlbenzoyl)aminolnyri dine-3-carbonvl 

chloride 

30 A mixture of 6.2 g of 6- [ (5-f luoro-2-methyl- 

benzoyl) amino ]pyridine-3-carboxylic acid and 23 ml of 
thionyl chloride is refluxed for 1 hour. An additional 
12 ml of thionyl chloride is added and the mixture 
refluxed for 0.5 hour. The mixture is concentrated to 

35 dryness under vacuum and 30 ml of toluene added to the 
residue. The toluene is removed under vacuum and the 
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process (add toluene and remove) is repeated to give 7.7 
g of crude product as a solid. 

As described for Reference Example 82, the 
following 6- (acyl) amino )pyridine-3-carbonyl chlorides 
5 are prepared. 

ppfprpnre Example 83 
fi.f ^-■M g >rhv1-? -thipnvlrarhonvl)aminolDvrjdine-3-carbonvl 

chloride 
Reference Example 84 
10 fi-r (2-Methv1-1-r.hi e nvlearbonvl)amino1nvridine-3-carbonv], 

chloride 
Rpference Example 85 
g_j (T-MArhvl-2 - fnranvlcarbonvl)amino1nvridine-3-carbonvI 

chloride 

15 Reference Example 86 

g_ [ r?-MPfhv1 -3-fnranvlcarbonvl)a mino1pvr j rti ne-3-carbonvl 

chloride 

Bpfprpnre Example 87 
fi-f p-Fl,inrn - ?-mef-hvlben7nvllaminn1nvridinP-3-carbOPYl 

20 chloride 

ppfprence Example 88 
fi-f n-Met-.hvlhen^ovl) a mino! pvridine-3-carbnnvl chloride 

Rpfp-rpnre Example 89 
^-f f?-rhlnrnhpn?nv1 )atninolpvridine-3-carbQnvl chloride, 

25 white crystals 

Rpfprenoe Example 90 
fi-f (VFlnorob e nzr.vl)aminolpvridine-3-carbonvl chloride 

Reference Example 91 
F, - r 1 7 -mi nrn- 4-f lnorobenzovl ) ami nol pvr i di ne-3-Cflrbpnyl 
30 chloride 

ppfPT-enre Example 92 
fi-r (7..4-Dirh1oroben 7.nvl)amino1pvridinP-3-carbpnyl 

Chloride 
ppfpr-Pnre Example 93 
35 £-f (4-rhlnro-^-fluo r-nhen7ovl)amino1pvridine-3-carb0nvl 

chloride 
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Refftrpnr;p Example 94 
6- f ( 3 . 4 . 5 -Trimethoxvbenzovl } amino! nvri dine-3 -carhonvl 

chloride 

Reference Example 95 
5 6-f (2 , 4-DifluQrQbenzovl)amino1pvridi ne-3-garbnn Y 1 

chloride 
Reference Example 96 
6-f (2-Bromobenzovl)amino!pvridine-3-ca rbonvl chlorid , ^ 
Reference Example Q7 
10 6-f f2->ChlQro-4-nit:robenzovl)amino1nvr idine-3T! t =irbnnv1 

chloride, 
Reference Example 9a 
6- f (Tetrahvdrof uranvl -2 -carbonvl 1 amino! nvri di hp-V 

carbonYl chloride 

15 Reference Example 99 

6-f (Ter.rahvdrothienvl-2-carbonvl)amino!pvridine>3- 
carbonvl chloride 
Reference Example 100 
6- f (Cvclohexvlcarbonyl) amino! pv ridine-3 -carhonvl 

20 chloride 

Reference Example 101 

g-f (CYclohex-3-enecarkonvl)a^^ 

chloride 

Reference Example 102 
25 6-f (2-Methvlbenzeneacetvl)amino!pvridine-3-carbonvl 

chloride 

Reference Example 103 
6-f <2-Chlorobenzeneacetvl)amino1pvridine-3-carbonvl 

chloride 

3 0 Reference Example 104 

6-f (CYClopenCYi,car)wnYl)aTninQlPYridine-3-carbonvl 

chloride 
Reference Example 105 

6-f (Cvclohexvlacetvl) amino 1 pvridine-3 -carbonvl chloride 



WO 97/49708 



PCTAJS97/107S5 



•89 - 

Rpfsrence Example 1Q6 
<;_f n-M P rhvl-^-rhi<>nvl» cecvl)aminn1nvr1dTnft-3-carbonvl. 

chloride 
Rofor^nre Example 107 
5 <j_ [ 1 -^-thie nviacetvl) aminolnvridinft-3-carbQnYl 

chloride 
p^fPT-PnrP Example 108 
^-f n-Mer- h Yl-^-fnranvlaoetvl)amino1Pvridine-3-CarbPnvl 

10 Rpference Example 1Q9 

g- f {? -MPfhvl -t-furanvla rprvl } ami nol pyridine- Vcarbonvl 

chloride 
ppfprpnra Example 110 
^-m-Met:hv1- c i-f1nnro hen2eneacer.vl)aminnlpvri.dine-3- 
15 carhonvl chloride 

ppfprsnee Example 111 
fi-f f^-Mprhvl- 2 -fprrahvdrnrhienv1acet-vl)aminn1nyridi,ng-3- 

rarhnnvl chloride 
B pf P i-pnrP Example 112 
20 fi-f n-Mef.h^l-^-r-ecr? hvdror.hienv1acet:vl)aminn1pvridine-3- 

r^T-honvl chloride 

Reference FiXflmpls 113 

fi-T L2 S-Dir-hlnrnhen ^ovl | aminolpvridine-l -carbonYl 

chloride 

25 Rpfprence Example 114 

ft-f n . 5-pj j chlorohe n^nvl ) aminolovri di n>»-l -carbony! 

chloride 
fleference Example 115 
K-\ f9-MP^hv^-4-chloro hen7ovl)am^nnlPvrid^TT a "V<-arhQ^YJ. 

30 chloride 

pof^rpncP Example 116 
S^IILJ -ni m pthvi benzoyl 3 amino 1 pvri di np-3 -carbonYl 

chloride 

ppfpT-pnrp Example 117 
35 fi-f f?-Mer.hnxvhenzo v i ) flF ^ nolpyridine-3-rarbonvl chlor i de 
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Reference Example 11& 

6- r (2-Trifluoromet:hoxvben20vl)aminn1nvridinP>1 -carbonvl 

chloride 

Reference Fxamnl g HQ 

5 6-f (4-Chloro-2-methQXvbenzovl)aminn1nvridine-^-^rhn nY 1 

chloride 
Reference Example 120 
6-m- (Trif luoromet:hvl)ben20vnaTninnln vridinfi-l-carbnnvl 

chloride 

10 Reference ExamnlP 121 

6-f (2 . 6-Dichlorobenzovl)aminolpvridi ne-3-carbonYl 

chloride 
Reference Example 122 

6-f (2 t 6-Dimet:hvlbenzoyl) amino! pvrid ine-3-carbonvl 

15 chloride 

Reference Example 122 

6-f f2-MethvlthiQbenzovl) amino! pvridi ne-3 -carbnnvl 

chloride 

Reference Example 12 4 
20 6- f (4-Fluoro-2- (trifluoromethvl) benzoyl) ami no! pyridine- 

3-carbonyl chloride 
Reference Example 12 5 
6 - f ( 2 , 3 -Dichlorobenzovl ) amino 1 pyridine-3 -carbonvl 

chloride 

25 Reference Example 12fi 

6-T (4-Fluoro-2-methvlben2ovH amino! nvridine-3-carbonvl 

chloride 

Reference Example 127 
■ 6-f (2, 3 , 5-Trichlorobenzoyl) amino! pyridine-3 -carbonvl 

30 chloride 

Reference Example 12 8 
6- f f5-Fluoro-2-chlorobenzovl)aminolnv ridine-3-carbonvl 

chloride 
Reference Example 1?q 
35 6 - f ( 2 -Fluoro-5 - ( tr i f luoromethv 1 ) ben?o Y ] ) amino 1 ovr idine- 

3-carbonyl chloride 
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ppfgrence Example 13Q 
un-wi rro-2-Twridinvl) -lH-t^ rrole-2-carboxaldehvde 
A sample (3.6 g) of sodium hydride (60% in 
oil) is washed with hexane under argon. To the sodium 
5 hydride is added 100 ml of dry N,N-dimethylf ormamide. 
The mixture is cooled in an ice bath and 7.8 g of 1H- 
pyrrole-2-carboxaldehyde is added in small portions. 
After the addition the cooled mixture is stirred for 15 
minutes and 13.0 g of 2-chloro-3-nitropyridine is added. 

10 The mixture is heated at 120°C for 16 hours. The 

solvent is removed under vacuum at 80°C and to the dark 
residue is added 200 ml of ethyl acetate. The mixture 
is filtered and to the filtrate is added 100 ml of 
water. The mixture is filtered through diatoraaceous 

15 earth and then filtered through a thin pad of hydrous 

magnesium silicate. The filtrate is diluted with water, 
the organic layer separated, washed 2 times with 100 ml 
of water and once with 100 ml of brine and then dried 
(Na2S04) . The solvent is removed under vacuum to give 

20 16 g of solid. The solid is chroma tographed on a silica 
gel column with hexane-ethyl acetate (2:1) as solvent to 
give crystals which are recrystalizzed from ethyl 
acetate -hexane (97:3) to give 8.5 g of product as 
crystals, m.p. 122°-125°C. 

25 Reference Example 131 

s.fi-Dihvdro nvridof3.2-ftlnvrrolQn , pvrazine 
To a suspension of 8.0 g of 1- (3-nitro-2- 
pyridinyl) -lH-pyrrole-2-carboxaldehyde in 150 ml of 
ethyl acetate is added 800 mg of 10% Pd/C. The mixture 

30 is shaken in a Parr hydrogenator for 3 hours and then 
filtered through diatomaceous earth. The filtrate is 
concentrated under vacuum to give 8.5 g of solid. The 
solid is purified by chromatography over silica gel with 
solvent hexane-ethyl acetate (2:1) as solvent to give 

35 2.6 g of product as white crystals, m.p. 92°-94°C and 
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1.6 g of pyrido[3,2-a]pyrrolo[l,2-a]pyrazine as tan 
needles, m.p. 88°C to 90°C. 

As described for Reference Example 35, the 
following bis acylated products (Table A) are prepared 
and purified by silica gel chromatography. These 
compounds are then hydrolysed to the acids as described 
in Example 3 5 (Table B) . 

Tablft ft 
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M + is molecular ion found from FAB mass spectrum 
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Table B 
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M + is molecular ion found from FAB mass spectrum. 



5 Reference Example 157 

?Cifl 

To a stirred solution of 6-aminonicotinic acid 
(13.8 g, 0.1 mole) in glacial acetic acid (100 ml), 
bromine (16 g, 5 ml, 0.1 mole) in acetic acid (20 ml) is 
10 added slowly. The reaction mixture is stirred for 8 

hours at room temperature and the acetic acid is removed 
under reduced pressure. The yellow solid residue is 
dissolved in water and carefully neutralized with 30% 
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NH4OH . The separated solid is filtered and washed with 
water to give 18 g of solid; mass spectrum: 218 (M + ) . 

Reference Example 15fl 
Methvl 6-amino-5-bromopvridine-3-carboxvlat-P 

5 6-Amino-5-bromopyridine-3-carboxylic acid (10 

g, 50 mmol) is dissolved in saturated methanolic HCl 
(100 ml) and refluxed for 24 hours. The solvent, 
methanol, is re-moved under reduced pressure and the 
residue is dis-solved in ice cold water. The aqueous 
10 solution is neutralized with 0.1 N NaOK and the solid 
which separates is filtered; washed well with water and 
air dried to yield 10 g of product as a solid: mass 
spectrum 231 (M + ) . 

Reference ExampJLa 159 

15 10- r r6-ChlQro-3"Dvridinvl1carbonvl1 -10.11 -dihvdro-5H- 
pvrrolof2,l-c1 U , 41benzodiazepine 
To a mixture of 1.84 g of 10, ll-dihydro-5H- 
pyrrolo 12, l-£] [1, 4] benzodiazepine and 1.52 g of tri- 
ethylamine in 20 ml of dichloromethane is added a solu- 

20 tion of 2.11 g of 6-chloronicotinyl chloride in 5 ml of 
dichloromethane. The mixture is stirred at room 
temperature for 2 hours and' quenched with 30 ml of 1 N 
sodium hydroxide. The mixture is diluted with 20 ml of 
dichloromethane and the organic layer separated. The 

25 organic layer is washed twice with 20 ml of 1 N sodium 
hydroxide, washed with brine and dried (Na2S04). The 
solvent is removed under vacuum and the residue tri- 
turated with ether to give 3.22 g of white solid? mass 
spectrum (CI) 324 (M+H) . 

30 Reference Example 160 

10-n$-f (2-di,n\ethylaminQer,hv3 )arcinp1-3- 

ovridinvll carbonvll -10 , ll-dihvdro-5H-r>vrrolo [ 2 . 1-cl - 

LI , 41keP3QfliflzepiDe 
A mixture of 10- [ [ G-chloro-3-pyridinyl] - 
35 carbonyl] -10 , ll-dihydro-5fl-pyrrolo [2 , l-£] [1, 4 Jbenzo- 

diazepine (3.2 g) , K2CO3 (5 g) and the 2-dimethylamino- 
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ethylamine (5 ml) is heated in dimethylsulf oxide (80 ml) 
for 6 hours at 100°C (with stirring) . The reaction 
mixture is quenched with water and the solid which 
separates, is filtered off and washed well with water. 
Examination of the TLC (CHCl3:MeOH; 3:1) showed the 
products to be sufficiently pure to be used for further 
reactions without purification. Yield 3.2 g, 85%, mass 
spectrum (CI) 376 (M+1J - 

Reference Example l&l 

fi-r (2>Me r.hvlben2eneacetvl)aminolPvridine-3--carbQXvlic 

flcid 

To a cooled (0°C) mixture of 5.0 g methyl 6- 
aminopyridine-3-carboxylate, 12.6 ml of N,N-diisopropyl- 
ethylamine in 40 ml of dichloromethane is added a 
solution of 12.2 g of 2~methylbenzeneacetyl chloride in 
10 ml of dichloromethane. The mixture is stirred under 
argon at room temperature overnight. The mixture is 
diluted with 200 ml of dichloromethane and 50 ml of 
water and the organic layer separated. The organic 
layer is washed with 50 ml each of 1 M NaHC03 / brine and 
dried (Na2S04) . The solution is filtered through a thin 
pad of hydrous magnesium silicate and the filtrate con- 
centrated to dryness. The residue (9.0 g) is chroma - 
tographed on a silica gel column with hexane-ethyl 
acetate (3:1) as eluent to give 8.6 g of solid. This 
solid, mainly methyl 6- [ [bis (2-methylbenzeneacetyl) ] - 
amino]pyridine-3-carboxylate, is dissolved in 60 ml of 
tetrahydrofuran-methanol (1:1) and 23 ml of 5 N NaOH 
added to the solution. The mixture is stirred at room 
temperature overnight and the mixture concentrated under 
vacuum. Water (25 ml) is added and the mixture is 
stirred and acidified with cold 1 N HC1. The mixture is 
chilled and the solid filtered and washed with water to 
give 5.9 g of off-white solid. 
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Reference Examnle 162 
6-f f2-Methvlbenzeneacetvl)aminQlpvridine-3-carbonvl 

chloride 

A mixture of 4,5 g of 6- [ (2-methylbenzene- 
5 acetyl) amino ] pyridine-3-carboxy lie acid and 25 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. To the residue is 
added 20 ml of toluene and the solvent removed under 
vacuum. The addition and removal of toluene is repeated 
10 and the residual solid dried at room temperature under 
vacuum to give 5.3 g of dark brown solid. 

Reference Example 163 

6_f ro-Mpr.hvlbenzeneacetvl) aminolnvridine-3-carhoxvlir 

acid 

15 To a chilled solution (0°C) of 5.0 g of methyl 

6-aminopyridine-3-carboxylate and 12.6 ml of diiso- 
propylethylamine in 40 ml of dichloromethane under argon 
is added 12.2 g of 2-methylbenzeneacetyl chloride in 10 
ml of dichloromethane. The mixture is stirred at room 

20 temperature 16 hours and diluted with 200 ml of di- 
chloromethane and 50 ml of water. The organic layer is 
separated and washed with 50 ml each of 1 M NaHC03 , 
brine and dried (Na2S04) . The solution is filtered 
through a thin pad of hydrous magnesium silicate and the 

25 filtrate concentrated to dryness. The residue (9.0 g) 

is purified by chromatography on silica gel with hexane- 
ethyl acetate (3:1) as eluent to give 0.70 g of methyl 
6- [ [bis (2-methylbenzeneacetyl) ] amino] pyridine-3-carboxy- 
late and 8.6 g of a mixture of methyl 6- [ (2 -methyl - 

30 benzeneacetyl) amino] pyridine-3-carboxy late and the bis 

acylated product. The above mixture (8.6 g) of mono and 
bis acylated product is dissolved in 60 ml of tetra- 
hydrofuran -methanol (1:1) and 23 ml of 5 N NaOH is 
added. The solution is stirred at room temperature for 

35 16 hours, concentrated under vacuum, diluted with 25 ml 
of H20 and acidified with cold 1 N HCl. The precipi- 
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tated solid is filtered off and dried to give 5.9 g of 
white solid. 

Reference Example 164 
s-r (a-Methv ibenzeneacetvl) amino! t3vridine-3-carbQnvl 
5 chloride 

A mixture of 4.5 g of 6- [ (2-methylbenzene- 
acetyl) amino] pyridine-3-carboxylic acid and 17 ml of 
thionyl chloride is heated on a steam bath for 1/2 hour. 
An additional 815 ml of thionyl chloride is added and 
10 the mixture refluxed for 0.5 hour. The volatiles are 
removed under vacuum and toluene (20 ml) added (twice) 
and the solvent removed under vacuum to give 5.3 g of a 

dark colored solid. 

Reference Example 165 
15 2-Biphenvlcarbonv] chloride 

A mixture of 5,6 g of 2-biphenylcarboxylic 
acid and 29 ml of thionyl chloride is heated on a steam 
bath for 0.5 hour and the volatiles removed under 
vacuum. Toluene (40 ml) is added (twice) and the 
20 solvent removed under vacuum to give 6.8 g of a yellow 
oil. 

Reference Example 166 
Methvl 6-r fbis(2-biphenvlcarbo rivl) 1 amino! nvridine-3- 

25 To a chilled (0°C) solution of 2.64 g of 

methyl 6-aminopyridine-3-carboxylate and 5.5 ml of 
diisopropylethylamine in 30 ml of dich lor ome thane under 
argon is added 6 . 8 g of 2-biphenylcarbonyl chloride in 
10 ml of dichloromethane. The mixture is stirred at 

30 room temperature 2 days and then diluted with 120 ml of 
dichloromethane and 50 ml of water. The organic layer 
is separated, washed with 50 ml each of 1 M NaHC03 and 
brine and dried (Na2S04) . The- solution is filtered 
through a thin pad of hydrous magnesium silicate and the 

35 filtrate concentrated under vacuum to give a solid. 
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Crystallization from ethyl acetate gives 6.2 g of white 
crystals, m.p. 180-188°C. . . 

Reference Efrflmplft 167 
fi-f (2-Biphenvlcarbonvl)aminolDvridine-3-carboxvlir arid 
5 To a chilled (0°C) mixture of 6.0 g of methyl 

6- [ [bis (2-biphenylcarbonyl) ] amino] pyridine-3 -carboxy lace 
in 40 ml of methanol and 30 ml of tetrahydrofuran is 
added slowly 18 ml of 2 N NaOH. The mixture is stirred 
at room temperature overnight and brought to pH 5 with 

10 glacial acetic acid. The mixture is concentrated, 

acidified to pH 2-3 with 1 N HCl and extracted with 250 
ml of ethyl acetate. The extract is washed with 50 ml 
of brine, dried (Na2S04> and. the solvent removed under 
vacuum. The residual white solid is triturated with 15 

15 ml of ethyl acetate to give 3.3 5 g of white crystals, 
m.p. 215-217°C 

Reference Example 168 
fi- f (^-Biphenvlcarbonvl)aminolpvridine-3-carbonvl 

20 A mixture of 1.9 g of 6- [( 2-biphenylcar- 

bonyl) amino] pyridine-3 -carboxylic acid and 9 ml of 
thionyl chloride is refluxed for 1 hour and then con- 
centrated to dryness under vacuum. Toluene (15 ml) is 
added (twice) to the residue and the solvent removed 

25 under vacuum to give 2.1 g of a light brown oil. 

Reference Example 169 

6-f (rVclohexvlcarbonvl)amino1pvridine-3-carboxvlic acid 
To a chilled (0°C) solution of 5.0 g of methyl 
6-aminopyridine-3-carboxylate and 12.6 ml of diiso- 

30 propylethylamine in 50 ml of dichloromethane under argon 
is added a solution of 9.7 ml of cyclohexylcarbonyl 
chloride in 10 ml of dichloromethane. The mixture is 
stirred at room temperature overnight and diluted with 
200 ml of dichloromethane and 60 ml of water. The 

35 organic layer is separated, washed with 60 ml of brine 
and dried (Na2S04). The solution is filtered through a 
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thin pad of hydrous magnesium silicate and the filtrate 
concentrated under vacuum to give 12.8 g of a solid. 

The above solid (12.0 g) in a mixture of 150 
ml of tetrahydrofuran-methanol (1:1) is chilled (0°C) 
5 and 62 ml of 2 N sodium hydroxide added. The mixture is 
stirred at room temperature for 3 hours, neutralized 
with 10 ml of glacial acetic acid and concentrated under 
vacuum. The mixture (containing solid) is acidified to 
pH 1 with 1 N HCl and extracted with 250 ml of ethyl 
10 acetate and twice with 100 ml of ethyl acetate. The 
combined extract is washed with 100 ml of brine, dried 
(Na2S04) and concentrated to a white solid. Trituration 
with hexane gives 6.5 g of product as a white solid. 

Reference Example 170 
15 5- [ f 6-Chlo ro-3 -ovridinvl ) carbonvl 1 -5 , 10-dihvdro-4H- 

nvrazolor5.1-d [ 1 , 4 1 benzodiazepine 
To a solution of 10 mmol of 5 , 10-dihydro-4H- 
pyrazolo [5, l-£] [1, 4] benzodiazepine and 1.5 g of tri- 
ethylamine in 20 ml of dichlorome thane is added a 
20 solution of 2.11 g of 6-chloropyridine-3-carbonyl 

chloride in 5 ml of dichloromethane. The mixture is 
stirred for 3 hours at room temperature diluted with 20 
ml of dichloromethane and washed with 30 ml of 1 N NaOK. 
The organic layer is washed twice with 20 ml of 1 N 
25 NaOK, dried (Na2S04) and the solvent removed. The 

residue is triturated with ether to give 3 g of solid. 

Reference Example 171 
Met hvl 4- f ( U , 1 ; -Binhenvll -2 ■carbonvl ) amino 1 -3- 

30 A mixture of 10.0 g of [ 1, 1 1 -biphenyl] -2- 

carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
15 hours. The volatiles are evaporated in .vacuo to 9 ive 
11.06 g of an oil. A 2.16 g portion of the above oil in 

35 25 ml of methylene chloride is reacted with 1.81 g of 
methyl 4-amino-3-methoxybenzoate and 1.30 g of N,N- 
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diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
5 hydrous magnesium silicate and hexane added to the 
filtrate at the boil to give 3,20 g of the desired 
product as a crystalline solid, m.p. 115-117°C. 

Reference Example 172 
Methvl 4- r ( Q, 1' -Biohenvll -2-c-arbonvl LaminoJ 

10 chloroben2Qar.fr 

A solution of 2.37 g of [1, 1 • -biphenyl] -2- 
carbonyl chloride in 10 ml of methylene chloride is 
added dropwise to an ice cold solution of 1.84 g of 
methyl 4-amino-2-chlorobenzoate and 1.49 g of N,N- 

15 diisopropylethylamine in 50 ml of methylene chloride. 

The reaction mixture is stirred at room temperature for 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer dried (Na2S04 ) . The organic layer 
is passed through a pad of hydrous magnesium silicate 

20 and hexane added at the boil to give 1.1 g of the 

desired product as a crystalline solid, m.p. 132-134°C. 
M + H=365 

Reference Examnl p 17T 
4- f f f 1 , 1 ' -BiPhenvll -2-carbonvl) amino 1 -2-chlorobenzoic 
25 Acid 

A mixture of 3.0 g of methyl 4- [ ( [1, I 1 - 
biphenyl] -2 -carbonyl) amino] -2 -chlorobenzoate in 75 ml of 
absolute ethanol and 2.0 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
30 obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vacuo at 80°C to give 0.1 g of the desired product as a 
crystalline solid, m.p. 217-219°C 
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Reference Example 174 
4- n M . 1 ' -Bip henvll -2-carbonvl) -amino! -3-mer.hoxvbenzovl 

Chloride 

A solution of 2.69 g of 4- [ { [1, 1 ' -biphenyl] -2- 
5 carbonyl] amino] -3-methoxy benzoic acid in 5 ml of 

thionyl chloride is heated on a steam bath for 1 hour 
under Argon. The volatiles are removed in vacuo to give 
a residue which is stirred with hexane to give 2.58 g of 
crystalline solid, m.p. 121-123°C. M+=361. 
10 Reference Example 17 5 

Mftr.hvl 4-f I ri.l' -Bip henvl 1-2 -carhonvl) amino! benzoate 
A mixture of 10.0 g of [1, 1 ' -biphenyl] -2- 
carboxylic acid in 75 ml of methylene chloride and 12.52 
g of oxalyl chloride is stirred at room temperature for 
15 18 hours. The volatiles are evaporated in vacuo to give 
11.66 g of an oil. A 7.5 g portion of the above oil in 
25 ml of methylene chloride is added dropwise to a 
solution of 4.53 g of methyl 4-aminobenzoate and 4.3 g 
of N^N-diisopropylethylamine in 100 ml of methylene 
20 chloride at 0°C. The reaction mixture is stirred at 

room temperature for 18 hours and washed with water, and 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and hexane added to the 
25 filtrate at the boil to give 8.38 g of the desired 
product as a crystalline solid, m.p. 163-165°C 

Reference Example 176 
4-H ri.l' -Biphenvn-2-carboTivl) amino 1 benzoic Acid 

A 3.15 g sample of methyl 4- [( [1, 1 1 -biphenyl] - 
30 2-carbonyl)amino]benzoate is refluxed for 8 hours in 100 
ml of ethyl alcohol and 2.5 ml of 10N sodium hydroxide. 
The cooled reaction mixture is acidified with [[? acid]] 
and the desired product collected and dried to give 2.9 
g of the desired product as a solid m.p. 246-249°C. 
35 M+H=318. 
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Referpnrp Fy amnl p 177 

4-f LLL 1 •-PlPhenv l l-2-ca rbQnvl lamin oihpn^nvi chi™-^ 
A mixture of 1.39 g of 4- [ ( [1, 1 • -biphenyl] -2- 
carbonyl) amino] benzoic acid in 2.0 ml of thionyl 
5 chloride is heated on a steam bath for 1 hour, cold 
hexane is added and the crystalline solid collected and 
dried to give 1.34 g of the desired product, m.p. 118- 
120°C. 

ReferencP ExamnlP 17^ 
10 2- ( Phenyl methvH hp n ^ovl rhlnr-j^ 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
bath for 1 hour. The volatiles are evaporated in vacuo 
to give 5.74 g of the desired product as an. oil. M + =227 
15 as methyl ester. 

Reference Examnlp 170 
MethYl r f ?- (Phenyl methvl ) h^n^ i }* m i nnlhpnr^ Kc 

To 3.03 g of methyl 4-aminobenzoate and 3.12 g 
of N,N-diisopropylethylamine in 75 ml of methylene 
20 chloride is added 5.54 g of 2- (phenylmethyl) benzoyl 

chloride and the reactants stirred at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
25 hydrous magnesium silicate two times and hexane added to 
the filtrate at the boil to give 5.04 g of the desired 
product as a crystalline solid, m.p. 138-139°c. 

Sod i um 4 - T r 2 - ( Phenyl methvl ) hPn^ o v1 1 ami n n 1 benzoat e 
30 A mixture of 4.90 g of methyl 4- [ [2- (phenyl- 

methyl ) benzoyl] amino Jbenzoate in 100 ml of absolute 
ethanol and 3.50 ml of 10 N sodium hydroxide is heated 
on a steam bath for 3 hours. The aqueous phase is 
filtered and the resulting solid collected and dried to 
35 give 4.25 g of the desired produce m.p. 340-346°C. 
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Reference Example 181 

4- f f 2- (Phenvlmethvl) benzoyl! amino 1 benzoic Arid 
A mixture of 4.0 g sodium 4- [ [2- {phenyl - 
methyl) benzoyl] amino] benzoate is suspended in water and 
5 the pH adjusted to 5 with acetic acid. The solid is 
collected by filtration and dried at 80°C in vacuo to 
give 3.75 g of the desired product, 246-247°C. M + =332. 

Reference Example 182 
4-f \2- fPhenvlmeth vl) benzoyl! amino! benzoyl Chloride 
10 A mixture of 2.0 g of 4- [ [2- (phenylmethyl) - 

benzoyl] amino] benzoic acid in 2.0 ml of thionyl chloride 
is heated on a steam bath for 1 hour. The volatiles are 
evaporated jja vacuo to give 1.53 g of the desired 
product as an oil. M + =346 as methyl ester. 
. 15 Reference Example 183 

Methyl 4- r r f 2-ohenv lmethvl 1 benzoyl! amino! -2 -chloro- 

benzpate 

A mixture of 5.0 g of 2- (phenylmethyl) benzoic 
acid in 5.0 ml of thionyl chloride is heated on a steam 
20 bath for 1 hour. The volatiles are evaporated in vacuo 
to give 5.70 g of an oil. A 2.85 g portion of the above 
oil in 25 ml of methylene chloride is added to a 
solution of 50 ml of methylene chloride containing 1.85 
g of methyl 4-amino-2-chlorobenzoate and 1.65 g of N,N- 
25 diisopropylethylamine by stirring at room temperature 
for 18 hours. The reaction mixture is washed with 
water, saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate two times and hexane added to 
30. the filtrate at the boil to give 2.96 g of the desired 
product as a crystalline solid, m.p. 133-135°C. M + =380. 

Reference Example 184 
MPthvl 4- r r (2- Phenvlmethvl)bgnznv1 1aminol-V 
methoxvbenzoafcP 
3 5 A solution of 2.85 g of 2- (phenylmethyl) - 

benzoyl chloride in 25 ml of methylene chloride is added 
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dropwise to an ice cold solution of 1.84 g of methyl 4- 
amino-3-methoxybenzoate and 1.61 g of N,N-diisopropyl- • 
ethylamine in 50 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 18 hours and 
5 washed with water, saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through a pad of hydrous magnesium silicate and 
hexane added at the boil to give 2.2 g of the desired 
product as a crystalline solid, m.p. 129-13l 6 c. M+=376. 
10 Reference ExamnlP iflg 

2-Ch l oro-4- f f ( 2-phenvlmerhvl ) benzoyl l ^ n ni fegaaoj c y j j 
A mixture of 2.8 g of methyl 2-chloro-4- [ ( (2- 
phenylmethyl) benzoyl Jaminobenzoate in 75 ml of absolute 
ethanol and 1.84 ml of 10 N sodium hydroxide is heated 
15 on a steam bath for 3 hours. Water is added to obtain a 
solution which is extracted with methylene chloride. 
The aqueous phase is acidified with acetic acid and the 
resulting solid collected and dried in vacuo at 80°C to 
give 2.6 g of the desired product as a crystalline 
20 solid, m.p. 184-187°C. M + H=366. 

Refsrpnr f RxamnlP 
3-Methoxy-4-r f (2 -phenyl mer.hvl >hpn 7 m, u amino! hPn 7 n^ P 
A mixture of 2.05 g of methyl 4- [ [ {2-phenyl- 
methyl) benzoyl] amino] -3 -methoxybenzoate in 75 ml of 
25 absolute ethanol and 1.4 ml of 10 N sodium hydroxide is 
heated on a steam bath for 3 hours. Water is added to 
obtain a solution which is extracted with methylene 
chloride. The aqueous phase is acidified with acetic 
acid and the resulting solid collected and dried in 
vacua at 80°c to give 1.87 g of the desired product as a 
crystalline solid, m.p. 176-178°C. M + H=3 62. 

Rpfprpnro f^ffln 1 =■ "| 0-7 
3-Met- . hOXY-4-rr (2-Phsnvlmpr.hvl thP n zovlbmimlbPnTwl 

Chloride 

35 A mixture of 1.71 g of 3-methoxy-4- [ [(2- 

phenylmethyl) benzoyl] amino] benzoic acid in 2.0 ml of 



30 
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thionyl chloride is heated on a steam bath under Argon 
for 1 hour and hexane added. The resulting solid is 
collected and dried to give 1.71 g of the desired 
product as a crystalline solid, m. p. 130-135°C. M + =376 
5 as the methyl ester. 

Reference Example 188 
f 4 ' - ( Tr i f luoromethyl LlLLJJ -biphenvl 1 -2 -carbonvl 

A mixture of 5.0 g of 4 1 - (trif luoromethyl) - 
10 [1, 1 1 -biphenyl] -2-carboxylic acid in 5.0 ml of thionyl 
chloride is heated on a steam bath under Argon for 1 
hour and hexane added. The resulting solid is collected 
and dried to give 5.36 g of the desired product as a 
colorless oil. M 4 *=280 as methyl ester. 
15 Reference Example 189 

Methvl 2-C hloro-4-r (f4 (trif luoromethvl) fl.l'- 
biohenvl 1 carbonvl ) amino! benzoate 
A solution of 3.13 g of [4 ' - ( trif luoromethyl) - 
[1, l 1 -biphenyl] -2 -carbonyl chloride in 25 ml of 
20 methylene chloride is added dropwise to an ice cold 

solution of 1.84 g of methyl 4-aminobenzoate and 1. 43 g 
of N,N-diisopropylethylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
25 saturated aqueous NaHC03 and the organic layer 

dried (Na2S04) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
the boil to give 3.36 g of the desired product as a 
crystalline solid, m.p. 164-165°C. M + =396. 

30 Reference Example 19Q 

3 -Methoxv-4- f ( f 4 ' - ( trif luoromethvl) f 1 . 1 ; -biphenvl 1 -2- 

carbonvl ) amino 1 benzoyl chlp^d? 

A mixture of 2.0 g of 3-methoxy-4- [ ( [4 ' - 
(trif luoromethyl) [1,1' -biphenyl] -2 -carbonyl) amino] - 
3 5 benzoic acid in 20 ml of thionyl chloride is heated on a 
steam bath under Argon for 1 hour and hexane added. The 
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resulting solid is collected and dried to give 1.92 g of 
the desired product as a crystalline solid, m.p. 13 6- 
138°C. 

Reference Rxamnle 191 
5 3-Meth0XV-4-r f U'-triflnnroTi^hvl) M j ■ -h i nhemH ] 

carbonvl )aminn1hpn^oj r Arirl 
A mixture of 3.78 g of methyl 3-methoxy-4- 
[ ( [4 • -trifluoromethyl) [1. 1 ' -biphenyl] -2-carbonyl ) - 
amino] benzoate in 75 ml of absolute ethanol and 2.20 ml 
10 of 10 N sodium hydroxide is heated on a steam bath for 3 
hours. Water is added to obtain a solution which is 

extracted with methylene chloride. The aqueous phase is ' 
acidified with acetic acid and the resulting solid 
collected and dried in vacuo at 80°C to give 3.49 g of 
15 the desired product as a crystalline solid, m.p. 213- 
215°C. 

Refprenre Pv^ mole 192 
MethYl 3-Methoxv-4-r(r4--r.rvf1itn 1 - omerhv1) u . V- 
bjphenv 1 1 - 2 -carhonv 1 ) am i no 1 Hpt. y 0fl f e 
20 a solution of 3.56 g of {4 '- (trifluoro- 

methyl ) [1, 1 ' -biphenyl] -2-carbonyl chloride in 25 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.81 g of methyl 4-amino-3-methoxybenzoate 
and 1.62 g of N,N-diisopropylethylamine in 50 ml of 
25 methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through a 
pad of hydrous magnesium silicate and hexane added at 
30 the boil to give 3.9 g of the desired product as a 
crystalline solid, m.p. 112-113°C. 

Reference Examnl g 193 
2-Ch l orO-4-H r4'-(trifluornmprhv1 1M.1 ' -hi nhpm/1 1 
carbonvl) amino! benzoyl chloric 
35 A mixture of 1.39 g of 2-chloro-4- [ ( [4 ' - 

(trifluoromethyl) [1, 1 ' -biphenyl ] -2-carbonyl) amino] - 
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benzoic acid in 2.0 ml of thionyl chloride is heated on 
a steam bath for 1 hour. The reaction mixture is 
concentrated to a residue in vacuo to a residue. Cold 
hexane is added to the residue and the solid collected 
5 and dried to give 1.39 g of the desired product. 

Reference Example 194 
2-Chloro-4- f ( f 4 ' - (trif luoromethvl) fl . 1 ; -bin henvlT -2- 

carbonyDaminolbenzQAc acifl 

A mixture of 3.83 g of methyl 2-chloro-4- 
10 t ( [ 4 • - ( trif luoromethy 1 ) [ 1 , 1 * -biphenyl ] -2-carbonyl ) - 

amino Jbenzoate in 75 ml of absolute ethanol and 2.20 ml 
of 10 N sodium hydroxide is heated on a steam bath for 3 
hours- Water is added to obtain a solution which is 
extracted with methylene chloride. The aqueous phase is 
15 acidified with acetic acid and the resulting solid 

collected and dried in vacuo at 80°C to give 3.42 g of 
the desired product as a crystalline solid, m.p. 187- 
189°C. 

Reference Example 195 
20 Methvl 2-Chlpro-4-f ( f4 ' - (tr^lTOrQ^ethvl) 

biphenvl 1 -2 -carbonvl ) amino 1 benzoate 

A solution of 3.56 g of ■ [4 ' - ( trif luoro- 
methyl) [1,1* -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 

25 solution of 1.86 g of methyl 2-chloro-4-aminobenzoate 
and 1.6 g of N,N-diisopropylethylamine in 50 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 

30 dried (Na2S04) . The organic layer is passed through a 
pad of hydrous magnesium silicate (3X) and hexane added 
to the filtrate at the boil to give 4.0 g of the desired 
product as a crystalline solid, m.p. 130-132°C. 
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Reference Examnlg 19 6 
4-ff U'-fTrifluornmPfhyn M . V- 
biphenvl 1 carbonvl ) amino 1 benzoic Ac id 
A mixture of 3,0 g of methyl 4- [ ( [4 ' - ( tri- 
5 f luoromethyl) [1,1 ' -biphenyl] -2-carbonyl) amino] benzoate 
in 75 ml of absolute ethanol and 2.0 ml of 10 N sodium 
hydroxide is heated on a steam bath for 3 hours. Water 
is added to obtain a solution which is extracted with 
methylene chloride. The aqueous phase is acidified with 
10 acetic acid and the resulting solid collected and dried 
ill vacuo at 80°C to give 2.93 g of the desired product 
as a crystalline solid, m.p. 243-245°C. M + =385. 

Reference Example 197 
Methvl 6- f f3- f2-methvlDvridinvl)carhnn vnamino1nvridinfi- 

15 3-carboxYlate 

To a stirred solution of 3 g of methyl 6- 
aminopyridine-3 -carboxylate and 4 ml of N,N-diisopro- 
pylethylamine in 100 ml of methylene chloride is added 
dropwise a solution of 6.4 g of 2-methylpyridine-3- 

20 carbonyl chloride in 25 ml of methylene chloride. The 
reaction mixture is stirred at room temperature for 2 
hours and quenched with water. The organic layer is 
washed with water, dried (MgS04 ) , filtered and evaporated 
in vacuo to a residue which is stirred with ether and 

25 the resulting solid collected and air dried to give 6.8 
g of the desired product. M + =390. 

Reference Example 19 8 

6-f f 3- (2-methYli^riiinYl)carbQnvX1amin9TPYri<aine-3- 

carboxYlic ftcjri 
30 To a solution of 6.5 g of methyl 6-[[3-{2- 

methylpyridinyl) carbonyl] amino]pyridine-3-carboxylate in 
100 ml of 1:1 tetrahydrofuran: methyl alcohol is added 20 
ml of 5N NaOH. The reaction mixture is stirred over- 
night and evaporated in vacuo to a residue. The residue 
35 is dissolved in water and neutralized with acetic acid. 
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The separated solid is filtered and air-dried to give 
3,0 g of the desired product. M+=257. 

Reference Example 199 
Methvl 6- n r 1 . 1 ' -biphenvll -2-carbonvl) amino! -nvri - 

5 CflFfrQXYlflte 

To a solution of 1.5 g of methyl 6 -amino- 
pyridine-3-carboxylate in 100 ml of methylene chloride 
is added 3 ml of N,N-diisopropylethylamine at room 
temperature. To the stirred reaction mixture is slowly 

10 added a solution of 2.5 g of [1, 1 ' -biphenyl] -2-carbonyl 
chloride. The reaction mixture is stirred at room 
temperature for 4 hours and then quenched with water. 
The organic layer is washed well with water and dried 
over anhydrous MgS04, filtered and evaporated in vacuo 

15 to a solid residue. The residue is stirred with ether, 
filtered and dried to give 3.0 g of the desired 
product :M + =332 . 

Reference Example 2QQ 

6- f ( f 1 . 1 ' -Biphenvll -2-carbonvl) aminolpvridine-3- 
20 carboxvlic Acid 

To a stirred solution of 2.5 g of methyl 6- 
[{[1,1' -Biphenyl] -2-carbonyl) amino] -pyridine-3-car- 
boxylate in 50 ml of 1:1 tetrahydrofuran: methanol is 
added 10 ml of 5N sodium hydroxide and the mixture 
25 stirred at room temperature for 16 hours. The reaction 
mixture is concentrated in vacuo to a residue which is 
dissolved in water and neutralized with acetic acid. 
The separated colorless solid is filtered and air dried 
to give 2.0 g of the desired product :M + =3 18 . 
30 Reference Example 201 

Methyl 2M2-^ri<ainvl)benspate 
A mixture of 12 g of methyl 2- (iodomethyl) - 
benzoate, 20 g of n-butyl stannane and 2 g of tetrakis- 
(triphenylphosphine) palladium (0) are refluxed in 
35 degassed toluene for 48 hours. The reaction mixture is 
concentrated in' y?cuo to a residue which is purified by 
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column chromatography on silica gel by elution with 1:1 
ethyl acetate rhexane to give 5.5 g of the desired 
product as an oil. M + =213. 

Reference Example 2Q3 
5 2- benzoic Acid 

A mixture of 3.0 g of methyl 2- (2-pyridinyl) - 
benzoate and 600 mg of sodium hydroxide in 50 ml of 9:1 
methanol: water is refluxed for 4 hours. The reaction 
mixture is concentrated in vacuo and the residue 
10 dissolved in 50 ml of cold water. The solution is 

neutralized with glacial acetic acid and the resulting 
product filtered, washed with water, and dried to give 
2.5 g of the desired product :M+1=2Q0 

15 Example 1 

N- T5- (SH-Pyrrolof 2 , f 1 , 4 1 benspflifrsepin-lQ (UH) - 

vlcarbonvl ) -2-ovridinvl 1 -5-f luoro-2 -methvlbe nzamide 
A mixture of thionyl chloride (100 ml) and 6- 
[ (5-f luoro-2-me thy Ibenzoyl) amino ]pyridine-3-carboxy lie 

20 acid (2.7 g, 10 mmol) is heated to reflux for 5 hours. 
At the end, excess thionyl chloride is removed and the 
acid chloride is dissolved in CH2CI2 (100 ml) . At room 
temperature, the methylene chloride solution of the 6- 
[ ( 5-f luoro-2-methylbenzoyl) amino] pyridine-3-carbonyl 

25 chloride is added slowly. The reaction mixture is 
stirred at room temperature for 2 hours and quenched 
with ice cold water. The reaction mixture is washed 
with 0.1 N NaOH and subsequently washed with water. The 
CH2CI2 layer is separated; dried (MgS04) , filtered and 

30 concentrated. The product is purified by silica gel 
column chromatography by eluting first with 10% ethyl 
acetate-hexane (1 L) and then with 30% ethyl acetate- 
hexane. The product is crystallized from ethyl acetate- 
hexane. Yield 1.0 g, 46 ; mass spectrum (FAB), M + l 441; 

35 M+Na: 462. 
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As described for Example 1, the following 
compounds are prepared (Table C) . 
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ExamnlP 4fi 

N-f5-f t 7H"PvrrQlor2,1-c1 riMThPnzodiazPnin-IQnifl)- 
Ylcarbonvl ) -2-Pvridinvl 1 -2-methvlhftn?spnp qcerami flo 

A mixture of 2.0 mmol of 10, ll-dihydro-10- (6- 
amino-3 -pyridinylcarbonyl) -5fl-pyrrolo[2 , [1,4] benzo- 
diazepine, 2.1 mmol of 2-methylbenzeneacetyl chloride 
and 5 mmol of trie thy lamine in 10 ml of dichlorome thane 
is stirred under argon at room temperature for 16 hours. 
The solvent is removed under vacuum and the residue 
partitioned between 50 ml of ethyl acetate and 25 ml of 
water. The organic layer is separated, washed with H2O, 
1 N NaHC03, brine and dried (Na2S04) . The solvent is 
removed and the residue chroma to graphed on silica gel 
with ethyl acetate-hexane as solvent to give the product 
as a solid. 

As described for Example 46, the following 
compounds are prepared (Table D) . 



Table D 
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ExamplP A3 



10 , ii-Dihvdrn-i o- r rfi- r r ra-m^thvinhAnyi ) amina] - 

carbonvll amino! -3 -nvri rH nvl ] carhnnvl 1 -SH-nv-rr^lnf ? , ] - r ) - 

Q,41benzodiazPning 

A mixture of 2.0 mmol of 10, ll-dihydro-10- (6- 
amino-3 -pyridinylcarbonyl ) -5H-pyrrolo [2 , 1-cJ [ l , 4 ] benzo- 
diazepine and 4.0 mmol of {2-methylphenyl) isocyanate in 
12 ml of tecrahydrofuran is refluxed for 16 hours. The 
solvent is removed and the residue chromatographed on 
silica gel with ethyl acetate-hexane as solvent to give 
the product as a solid. 

As described for Example 83. the following 
compounds are prepared (Table E) . 
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F.xamnlo 1 ?>ri 



N- fS - f n-f {Pimgt-hvlaminolmgthvl ] - f^ -nvrrolor? . 1 -r-\ - 
r I ■ 4 1 benzotUazepin-10 1 1 ih) i -vi i ^ r honvi i ds nvi i -s- 

fluoro-2-met-.hv1hA P7flrn i/| a 
A mixture of 0.44 g of (5- (5fl-pyrrolo- 
C2, l-£] [1, 4]ben2odiazepin-10 (llfl) -ylcarbonyl) -2- 
pyridinyl]-5-fluoro-2-methylbenzamide, 5 ml of a 40% 
aqueous solution of dimethylamine and 5 ml of an aqueous 
solution of formaldehyde in 50 ml of tetrahydrofuran- 
methanol (1:1) is refluxed for 16 hours in the presence 
of a drop of glacial acetic acid. The mixture is 
concentrated under vacuum and the residue extracted with 
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chloroform. The extract is washed with water, dried 
(MgS04) and the solvent removed. The residue is 
purified by column chromatography on silica gel with 5% 
methanol in chloroform as eluent to give 0.45 g of 
solid: mass spectrum (CI) 499 (M+l) . 

The following Examples are prepared as 
described for Example 120 with formaldehyde and the 
appropriate amine. 

Example 121 

N- f 5 - f f 3 - f f Pimethvlamino) methvl 1 - r Sw-n v rrolo [ 7 . 1 -r. 1 - 
f 1 . 41ben2Qdiazenin-10 f hh) 1 -vl Tcarhonvl 1 - 2-nvri flj nvl 1 -s- 
chloro-2-methvlben7ami i d l P 
Example 122 

N-f5-r r 3 - f (Dimet.hvlamino)Tnef.hvll-fSH -pvrrolof2. 1-rl- 
r 1 , 4 } benzodiazepin-10 ( 11H) 1 -vl 1 rarhnn yl ] -2-pvridinvl 1 -3 - 
fluoro-2-mer.hvlbenzaiinriP 
Example 12^ 

N- [ 5- f r 3 - f (Pimethvlamino) methvll - [ SH-nv rrolo [ 2 . 1-cl - 
LI ■ 41benzodiazepin-10 ( 11H) -vl lcarbonvl 1 -2-ovridinvll -2- 
chloro-4-fluorobpnyamiriP 

ExampJ,? 124 

N- f 5- f f 3- r (Pimethvlamino) methvl 1 - rSH- nvrrolo 12 . 1 -cl - 
f X , 4 1 bgn zQdiazepin-lQ ( 11H) 1 -vl 1 carbonvl 1 -2-nvri rtinvl 1 -2 - 
chloro-5-fluoroben7amiriP 
Example 12S 

N- f 5 - r r 3 - f ( Pimet.hvlami no ) met.hvl 1 - f SH-p y rrolo f 2 . 1 -cl - 
LL 41benZ0diazePin--LQ ( UH) 1 -vl 1 carbonvl 1 -2-nvri riinvl 1 -2- 

chlorobpn7am-iflP 
Example 126 

N- f 5- f f 3- f (PimethvlaminnlmPt-hyll - f SK-nv r rolof 2 . 1-cl - 
f 1 , 4 1 benzodiazepin-10 f 1 1 H)1 -v11 carbnnvl 1 -2-Pvridinvl 1 -2 - 
f luoro-S-chlorobenz^mi dp 
Example 121 

N- f 5- f f 3- f (D-imPthvlaminolmprhvl 1 - f SH-nvrrolo f 2 , 1-cl - 
f 1 ■ 4 1 benzodiazPni n-1 0 m H)1 -vH ^rhnnvl 1 - 2-Pvridinvl 1 - 
2. 4-rtichlorohPn 7a mjrlp 
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Example 12ft 

N- T 5 - f f 3- f 1-Pvrrol idinvlmet hvl ) -SK-pyrrolo \2 , 1-rl - 
ri > 41ben2QdiazeDin-10(llH}-vl1carhnnYn -2^vridinvn>7^ 

chloro-4-fluorohPn^ m iflg 
Example 1^9 

N- f 5 - f f 3 - f (Dime thvlamino ) methvl 1 - r sw -pvrrolo [ 2 . 1 - r ] - 
LLuH beriZQdiazepin-10 f 1 1H) 1 -vl 1 rarhnnyl 1 >2-nvri H j ny 1 ] -? - 
chlorobenzeneacet-*mi ^ 
Example nn 

N- F2- (Dimethvlamino)ethvl 1 -N- r 5- (5w- pvrrolo T2 . i -m - 
r 1 , 4 1 benZQdiazePin-10 (11H) -vlrarhnnvl } ^ -nvr^inyl 1 ^ 
fluoro-2>mefhv1hen7^r T] i^o 
To a solution of 0.75 g of 10- [[6- [2- 
( dime thy lamino) ethylamino] -3 -pyridinyl ] carbonyl ] -10 , 11- 
dihydro-5H-pyrrolo [2, l-£] [1,4] benzodiazepine and 5 ml of 
diisopropylethylamine in 75 ml of dichloromethane is 
added (slowly) 0.35 g of 5-f luoro-2-methylbenzoyl - 
chloride in 10 ml of dichloromethane. The mixture is 
stirred at room temperature for 16 hours and the 
solution washed well with water. The organic layer is 
dried (MgS04) and the solvent removed under vacuum. The 
residue is purified by column chromatography on silica 
gel with 30% methanol in chloroform as eluent to give 
0.80 g of yellow solid; mass spectrum (CI), 511 (M+l) . 

Example 111 

N- LL= (Dime thvlamino )prnnv1 1 -y- f 5- f SH-nvrrolof 2 . 1-cl- 

fluoro-?-mPthvlhen?*Tnirlp 
A solution of 6.35 g of 5-f luoro-2-methyl- 
benzoyl chloride in 10 ml of dichloromethane is added to 
a solution of 2 mmol of 10- [ [ 6- [3- (dimethylamino) - 
propylamine] -3 -pyridinyl] carbonyl] -10, ll-dihydro-5ja- 
pyrrolo [2 , l-£] [1, 4] benzodiazepine and 5 ml of diiso- 
propylethylamine in 75 ml of dichloromethane. The 
solution is stirred 16 hours at room temperature, washed 
with water, dried (MgSC>4) and the solvent removed. The 
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residue is purified by column chromatography over silica 
gel with 30% methanol in chloroform as eluent to give 
0.75 g of solid; mass spectrum (CI) 525 (M+l) • 

sample 13? 

' N- 12- ( Dimethvlaminolmethvll -N-5- (5H-Pvrrolo \2 . 1-cl - 
ri,41benzodia2eDin-10fllH)-vlcarbQnvl)-2-Dvridinvl1 -5- 
fluoro-3-mgthvlbenzamide 

As described for Example 130, a solution of 2 
mmol of 10- [ [ 6- [2- (dimethylamino)methylamino] -3-pyri- 
dinyl ] carbonyl ] -10 f ll-dihydro-5H-pyrrolo [ 2 , [1,4]- 
benzodiazepine, 8 ml of diisopropylethylamine, and 2.2 
mmol of 5-f luoro-2-methylbenzoyl chloride in 100 mi of 
dichloromethane is stirred at room temperature for 16 
hours. The solvent is removed and the product purified 
by chromatography on silica gel to give a solid. 

N-f5-f f3-f (Dimethvlaminolmethvll - r5H-pvrrolof2 , 1-cl - 
r 1 . 4 1 benzodiazepin-10 ( 11H) 1 vl 1 carbonvl 1 -2-Dvridinvl 1 - 
3 , 4 , 5-trimethoxvbenzamide 
A mixture of 1.0 g of H- { 5 - ( 5H-py rr o lo [2,1- 
£.] [1, 4] benzodiazepin-10 (11H) -ylcarbonyl) -2-pyridinyl] - 
3,4,5-trimethoxybenzamide, 10 ml of 40% aqueous di- 
methylamine, 10 ml of 35% aqueous formaldehyde in 50 ml 
of tetrahydrofuran-methanol (1:1) plus 1 drop of acetic 
acid is refluxed for 16 hours. The mixture is concen- 
trated and the residue extracted with chloroform. The 
extract is washed with water, dried (MgS04), concen- 
trated and the residue purified by column chromatography 
(silica gel) with 5% methanol in chloroform as eluent. 
The fractions containing product are combined to give 
0.80 g of solid; mass spectrum (CI) 556 (M+l). 

Example 134 

W-r5->(PvridQn.2-Plnvrrolori.2-a1nvrazin-5(6H)- 
vlcarbonvl) -2-ovridinvll -5-f luoro-2-methvlbenzamide 

To a chilled (0°C) solution of 0.343 g of 5,6- 
dihydropyrido[3,2-e]pyrrolo[l,2-a]pyrazine and 1.1 ml of 
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triethylamine in 5 ml of dichloromethane is added 1.17 g 
of 6- (5-fluoro-2-methylbenzoyl) aminopyridine-3-carbonyl 
chloride. The mixture is stirred at room temperature 
for 16 hours. To the mixture is added 50 ml of di- 
chloromethane and 20 ml of water. The organic layer is 
separated and washed with 20 ml each of 1 M NaHC03 and 
brine. The organic layer is dried (Na2S04) and passed 
through a thin pad of hydrous magnesium silicate and the 
pad washed with dichloromethane. The filtrate is con- 
centrated and the residue chromatographed on silica gel 
prep-plates with ethyl acetate-hexane (1:1) as eluent. 
The product is crystallized from ethyl acetate to give 
0.38 g of white crystals, m.p. 226-234°C. 

As described for Example 134 the following 
compounds are prepared (Table F) . 

Table F 
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Examnle 171 

N- r5- fPYrrOlOf 1 > ?-alm)inoyalin-5 I4H) - v lcarbnnyl ) ^ 

To a chilled (0°C) solution of 0.341 g of 4,5- 
dihydropyrrolo[l,2-a]quinoxaline and 1.11 ml of tri- 
ethylamine in 5 ml of dichloromethane is added 1.17 g of 
6 - [ ( 5 - f luoro- 2 -methy lbenzoyl ) amino ] pyridine - 3 - carbony 1 
chloride. The mixture is stirred under argon at room 
temperature for 16 hours. The mixture is diluted with 
50 ml of dichloromethane and 20 ml of water and the 
organic layer is separated. The organic layer is washed 
with 20 ml each of 1 M NaHC03 and brine and dried 
(Na2S04). The solution is filtered through a thin pad 
of hydrous magnesium silicate and the pad washed with 
dichloromethane. The filtrate is concentrated and the 
residue purified on silica gel prep-plates with ethyl 
acetate-hexane (1:1) as solvent to give a solid. The 
solid is crystallized from ethyl acetate to give 0.38 g 
of crystals, m.p. 190-196°C. 

As described for Example 171 the following 
compounds are prepared (Table G) . 

Table G 
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Example 3f)« 

N-r5-f4H-PvrazolofS.1-c1fi.4ihpn y o dia7Pnin-Kf7n m - 

VlcarbQnvl)-2-nvr1fiinvn-S-f] 1 iom-a-mflf] i v1hpnyaini^o 



To a chilled (0°C) solution of 0.37 g of 5,10- 
dihydro-4H-pyrazolo[5,l-.c.] [1, 4] benzodiazepine and 836 
microliters of triethylamine in 5 ml of dichlorome thane 
is added 0.761 g of 6- [ (5-f luoro-2-methylbenzoyl) - 
amino ]pyridine-3-carbonyl chloride. The mixture is 
stirred at room temperature under argon for 5 hours. An 
additional 420 microliters of triethylamine and 0.38 g 
of 6-[ (5-fluoro-2-methylbenzoyl)amino]pyridine-3- 
carbonyl chloride is added and the mixture stirred 16 
hours. The mixture is diluted with 60 ml of di- 
chloromethane and washed with 25 ml each of H2O, 1 M 
NaHC03, brine and dried (Na2S04) . The solution is 
filtered (twice) through a thin pad of hydrous magnesium 
silicate and the pad washed with dichloromethane . The 
filtrate is concentrated to give a yellow glass (0.68 g) 
which is crystallized from ethyl acetate to give 0.38 g 
of white crystals, m.p. 250-260°C; mass spectrum (FABL) 
442.4 (M+H) . 
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Example 34^ 



N-T5- (4H-PYraZQ lQf5 . 1-d U , 41benzodiazepin-5 (10H) - 
Ylcarbonvl)-2-ovridinvn-fl .1 ' -hinhpn vll -2-rarbnxairnrfp 
To a chilled (0°C) solution of 0.185 g of 
5,10-dihydro-42-pyrazolo[5,l-£] [ 1, 4] benzodiazepine and 
417 (il of triethylamine in 3.5 ml of dichloromethane is 
added 0.35 g of 6- (2-biphenylcarbonyl) aminopyridine-3- 
carbonyl chloride in 1.5 ml of dichloromethane. The 
mixture is stirred at room temperature under argon for 
16 hours, diluted with 40 ml of dichloromethane and 20 
ml of water. The organic layer is separated, washed 
with 20 ml of brine and dried (Na2S04) . The solution is 
filtered through a thin pad of hydrous magnesium 
silicate. The filtrate is concentrated to dryness under 
vacuum to give 0.4 g of solid. The solid is purified on 
silica gel prep-plates with ethyl acetate-hexane (3:1) 
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as eluent to give 170 mg of a brown glass, m.p. 110- 
150°C. 

As described for Example 245, the following 
derivatives are prepared (Table H) . 
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Example 261 

1Q- f f 6- f (2-Methvlpropvl ) amino! -3-nv ridinvll carbonvll - 
lQ,ll-dihvdro-5H-Pvrrolor2.1-cl H . 4 1benzoriiazFninP 
A mixture of 0.16 g of 10- [ (6-chloro-3- 
pyridinyl ) carbonyl J -10, 11 -dihydro- 5£-pyrrolo [ 2 , 1 -£j - 
[1, 4] benzodiazepine, 40 mg of pyridine and 2 ml of 2- 
methylpropylamine is stirred and heated at 100°C in a 
sealed vessel for 1 hour. To the mixture is added 0.2 
ml of N,N-dimethylpropyleneurea and the mixture is 
heated at 110°C for 7 hours. The volatiles are removed 
under vacuum and 10 ml of 0.5 N NaOH is added to the 
residue. The mixture is filtered and the solid washed 
with water and then hexane. The solid is dissolved in 
ethyl acetate and the solution washed with 0.5 N NaOH, 
brine and dried (Na2S04) . The solution is filtered 
through a thin pad of hydrous magnesium silicate and the 
filtrate concentrated to dryness. The residue is tri- 
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turated with diisopropylether-hexane to give 0.18 g of 
white solid; mass spectrum (CI) 361 (M+H) . 

As described for Example 2 61, the following 
derivatives are prepared (Table I). 
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*mass spectrum (CI) 389 (M+l) 
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**mass spectrum (CI) 401 (M+l) 

Example 21\ 

ULz f [ 6- f ( Phenyl methvl ) aminol -3 -r>vr-idinvl 1 rarbonvl 1 - 
1Q, n-rtihvdro-5H-Dvrrolor2.1-n1 n , aiH enzodiazPni n g 
A mixture of 0.16 g of 10- [ (6-chloro-3- 
pyridinyl) carbonyl ] -10 , ll-dihydro-5fi-pyrrolo [2 , l-£] [1, 4] 
benzodiazepine, 0,5 ml of benzylamine and 0.2 ml of 
N,N'-dimethylpropyleneurea is stirred and heated at 
110°C for 7 hours. After cooling to room temperature, 
the mixture is washed with hexane (3 times 10 ml). The 
residue is dissolved in water and made alkaline with 1 N 
NaOH. The suspension is washed with H2O and extracted 
with ethyl acetate. The organic extract is washed with 
brine, dried (Na2S04) and filtered through a thin pad of 
hydrous magnesium silicate. The filtrate is evaporated 
and the residue triturated with diethyl ether-hexane to 
give 0.20 g of white solid; mass spectrum (CI) 395 
(M+H) . 

As described for Example 273, the following 
derivatives are prepared (Table J) . 
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Example 288 
10.11-Dihvdro-10-r (cvclohexvlthio) -^- 
pvridinvl^ carbonvll -5H-pvr rolo- f2 . 1- 

To a suspension of 3 5 mg of sodium hydride 
(60% in oil) in 3 ml of tetrahydrofuran is added under 
argon 0.10 g of cyclohexylmercaptan. A white preci- 
pitate forms and after 0.5 hour -at room temperature, 1 
ml of H,iT -dime thy lpropyleneurea is added. To the 
mixture is added 0.13 g of 10- [ (6-chloro-3-pyridinyl) - 
carbonyl) -10, ll-dihydro-5fl-pyrrolo [2 , 1-^] [1,4] benzo- 
diazepine in 2 ml of tetrahydrofuran. The mixture is 
stirred at room temperature for 18 hours, quenched with 
water and ammonium chloride and concentrated under 
vacuum. The aqueous suspension is filtered and the 
solid washed with water and hexane. The solid is 
purified by chromatography on silica gel prep-plates 
with ethyl acetate-hexane (1:4) as eluent to give 0.13 g 
of white solid; mass spectrum (CI) : 404 (M+H) . 

As described for Example 288, the following 
derivatives are prepared (Table K) . 
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Table K 
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Example 3 01 

10 , ll-Dihvdro-10- f f 6- f [ 2-methvlnhenvl ] ami nni - y 
ovridinvll carbonvll -5H-ovrrolo T2 . 1-el f 1 , 4]bprvzodia?Pnir^ 

A mixture of 0.5 g of 10- [ (6-chloro-3-pyri- 
dinyl ) car bony 1 ] -10 , 11-dihydro- 5H-pyrrolo [2 , [ 1 , 4 ] - 
benzodiazepine and 0.3 6 g of £-toluidine in 60 ml of 
HiH-dimethylf ormamide is refluxed for 16 hours. The 
mixture is poured into 200 ml of ice-water and extracted 
with three 100 ml portions of chloroform. The extract 
is washed with water, dried (Na2S04) and the solvent 
removed. The residue is purified by chromatography on 
silica gel prep-plates with hexane-ethyl acetate (5:1) 
as solvent to give 0.56 g of yellow solid: mass spectrum 
(CI) 395.2 (M+H) . 

• As described for Example 301, the following 
derivatives are prepared (Table L) . 
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ExampJp 118 

N- f 4- f 5H-PvrrQlQ \2 . 1-cl LL 4 Ibenzodiazeoin-lO dim - 
vlcarbonvl ) -2 -methoxvohenvl LLLuU -hinhpnvl 1 -? - 

carbamide 

To a solution of 0.70 g of 10 , ll-dihydro-5H- 
pyrrolo[2,l-£] [1, 4] benzodiazepine and 0.56 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.35 g of 4- [ ( [1, 1 1 -biphenyl] -2-carbonyl) amino] -3- 
methoxy benzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and the 
organic layer dried <Na2S04) . The organic layer is 
passed through hydrous magnesium silicate and the 
filtrate concentrated in vacuo to give a residue which 
is dissolved in methylene chloride and passed through a 
pad of hydrous magnesium silicate two additional times 
to give upon concentration in vacuo to give 1.5 g of 
amorphous solid. M+=512. 

Example 319 

N- f 4- (SH-PYnrolQ f2 . 1-cl f 1 , 4 1 ben?pfliazepin-lQ mm - 
vlcarbonvl) -3 -chloroohenvl 1 LLJj -biphenvll -2-carboxamide 

To a solution of 0.52 g of 10 , ll-dihydro-5H- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 0.39 g of N, N- 
diisopropylethylamine in 25 ml of methylene chloride is 
added 1.1 g of 4- [( [1, 1' -biphenyl] -2-carbonyl) amino] -2- 
chlorobenzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through hydrous magnesium silicate and the 
filtrate concentrated in vacuo to give a residue which 
is dissolved in methylene chloride and passed through 
hydrous magnesium silicate two additional times to give 
upon concentration in vacuo 1.10 g of the desired 
product as a residue. M + =516, 518, 520 . 
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Exanrole 32Q 

N-r4-(5H-P vrrnlor2.1-c1 [ 1 , 4 1 benzodiazepin-10 ( 11H) - 
y Icarbonvl ) nhgnvl 1 f 1 , 1 ! -binhenvl 1 -2 -carboxamide 

To a solution of 0.65 g of 10 , ll-dihydro-5ji- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 0.52 g of N,N- 
diisopropylethylamine in 25 ml of methylene chloride is 
added 1.34 g of 4-[ { [1, 1 1 -biphenyl] -2-carbonyl) amino] - 
benzoyl chloride followed by stirring at room tempera- 
ture for 18 hours. The reaction mixture is washed with 
water and saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and the filtrate concentrated 
in vacuo to give a residue which is dissolved in 
methylene chloride and passed through hydrous magnesium 
silicate two additional times to give upon concentration 
in vacuo to give 1.02 g of the desired product as a 
residue. M + =482. 

Example 321 

n- r 4- f 5H-Pvrrolo f2 . 1-c? f 1 . 41 benzodiazepine-^ (UH) - 
vlcarbonvl)Dhenvl1-2-(phenvlmethv3 )ftenzamid e 

To a solution of 0.75 g of 10 , ll-dihydro-5ii- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 0.57 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.53 g of 4- [ [2- (phenylmethyl) benzoyl] amino] - 
benzoyl chloride followed by stirring at room tempera- 
ture for 18 hours. The reaction mixture is washed with 
water and saturated aqueous NaHC03 and the organic layer 
dried (Na2S04 ) . The organic layer is passed through 
hydrous magnesium silicate and the filtrate concentrated 
in vacuo to give a residue which is dissolved in 
methylene chloride and passed through hydrous magnesium 
silicate two additional times to give upon concentration 
in vacuo to give 1.97 g of the desired product as an 
amorphous solid. 
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Exanrole 122 

N-f4"f5H-PvrrolQf2.1-c1 f l^lbenzodiazenin-in mm - 
vlcarbonvl ) -3-chloroohenvn -2- (phenvlmethvl )bPnr aTn l^ 
To a solution of 0.92 g of 10, ll-dihydro-Sfi- 
pyrrolo[2,l-£] [1,4] benzodiazepine and 0,72 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 2.4 g of 2-chloro-4- [[ (2-phenylmethyl) benzoyl] - 
amino] benzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and. the 
organic layer dried (Na2S04) . The organic layer is 
passed through hydrous magnesium silicate and the 
filtrate concentrated in vacuo to give a residue which 
is dissolved in methylene chloride and passed through 
hydrous magnesium silicate two additional times to give 
upon concentration in vacuo 2.87 g of the desired 
product as an amorphous compound. 

Example 32.1 

N-T4- (5H-Pvrrolor-2.1-c1 f 1 , 4 Ibenzoriia zepin-lO f 1 1H) - 
vlcarbonvl) -2-methoxvphenvll -2- (phenvlmethvl ) benzamide 
To a solution of 0.75 g of 10, ll-dihydro-5H- 
pyrrolo [2, l-£] [1, 4] benzodiazepine and 0.58 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride is 
added 1.69 g of 3-methoxy-4- [ [ (2-phenylmethyl) benzoyl] - 
amino] benzoyl chloride followed by stirring at room 
temperature for 18 hours. The reaction mixture is 
washed with water and saturated aqueous NaHC03 and the 
organic layer dried (Na2S04) . The organic layer is 
passed through hydrous magnesium silicate to give upon 
concentration in vacuo 1.92 g of the desired product as 
an amorphous solid. 
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Example 324 

• N-r4-(5H-Wrrolor2.1-c] f 1 , 4 1 hPnzodiazepin-lO ( 11H) - 
vl carbon yl ) nhenvl 1 [ 4 ' - [ tri f luoromethyl ) LLJJ -binhenvl 1 - 

2-carboxamifle 
A solution of 1.14 g of [4 ' - { trif luoromethyl) - 
[1, 1' -biphenyl] -2-carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 1.0 g of 10, ll-dihydro-10- (4-aminobenzoyl) - 
5H-pyrrolo [2, 1-c] [1, 4] benzodiazepine and 0.52 g of N,N- 
diisopropylethylamine in 25 ml of methylene chloride. 
The reaction mixture is stirred at room temperature for ' 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer dried (Na2S04).. The organic layer 
is passed through a pad of hydrous magnesium silicate 
two times to give 1.70 g of the desired product as an 
amphorous compound. 

Example 325 

N-r-4 - (5H-Pvrrolor2.1-c1 f 1 . 4 1 benzodiazenin-10 ( 11H) - 
vlearbonv l \ -3-methoxvT>henvll f 4 * - (trif luoromethvl LjJLllz 

biphenyl 1 -2-carboxamide 
A solution of 1.87 g of [4 ' - (trif luoromethyl) - 
(1, 1' -bipheny 1] -2 -carbonyl chloride in 10 ml of 
methylene chloride is added dropwise to an ice cold 
solution of 0.74 g of 10 , ll-dihydro-10- (4-aminobenzoyl) - 
5fl-pyrrolo [2 ,!-£.] [1, 4] benzodiazepine and 0.56 g of N,N- 
diisopropylethylamine in 50 ml of methylene chloride. 
The reaction mixture is stirred at room temperature for 
18 hours and washed with water, saturated aqueous NaHC03 
and the organic layer -dried (Na2S04) . The organic layer 
is passed through a pad of hydrous magnesium silicate 
two times to give the desired product as a residue which 
is crystallized from ethyl acetate to give 2.33 g of the 
desired product, 211-212°C. 
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Exairole 12.fi 

N-f4-(5H-PvrrQlQf2,l-c1 fl,41hfn 2 ndiazemn -10(lim, 
vlcarbonvl)-2-chlorophenvl1 r4 ; - ( t-rj fluoromefchvl) n.T- 
biphenvl T -2- carbnvami r| e 
A solution of 1.35 g of 2-chloro-4- [ ( [4 
( trif luoromethyl) [1,1* -biphenyl] -2-carbonyl) amino] - 
benzoyl chloride in 10 ml of methylene chloride is added 
dropwise to an ice cold solution of 0.63 g of 10,11- 
dihydro-5H-pyrrolo [2 ,l-£] [1,4] benzodiazepine and 0.48 g 
of N,N-diisopropylethylamine in 50 ml of methylene 
chloride. The reaction mixture is stirred at room 
temperature for 18 hours and washed with water, 
saturated aqueous NaHC03 and the organic layer 
dried (Na2S04) . The organic layer is passed through a 
pad of hydrous magnesium silicate two times to give 1.63 
g of the. desired product as a non-crystalline solid. . 

Example 32? , 

N-r4-(5H-PYrrolof2, 1-cl U , 4 Ibenzodi azepin-10 M1H) - 
vlcarbonvl ) phenyl 1 -2 -mer.hvlpvririi ne-3 -carboxami d«> 
To a stirred solution of 1.0 g of 10,11- 
dihydro-10- (4-aminobenzoyl) -5fi-pyrrolo[2, 1-^] [1, 4]benzo- 
diazepine and 3 ml of N,N-diisopropylethylamine in 100 
ml of methylene chloride is slowly added 600 mg of 2- 
methylpyridine~3~carbonyl chloride dissolved in 15 ml of 
methylene chloride. The reaction mixture is stirred at 
room temperature for 2 hours. The reaction mixture is 
quenched with water and the organic layer washed well 
with water. The organic layer is dried (MgS04 ) , filtered 
and evaporated in vacuo to a residue which is purified 
by column chromatography on silica gel by elution with 
1:1 ethyl acetate :hexane to give 800 mg of the desired 
product as a pale yellow residue. M + =422. 
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Examplff 328 

N- f 4- (SH-PvrrolQ \2 , 1-cl U . 41benzodiazepin-io LL1SJ -vi~ 
carbonvl ) - 3 -chlorophenvl ] -2 -methvl -nyr j rij n p-y 

carboxamidft 

A mixture of 1.1 g of 10, ll-dihydro-10- (4- 
amino-2-chlorobenzoyl ) -5H-pyrrolo [2 , !-£.] [1 , 4 ] benzodiaze- 
pine and 3 ml of N, N-diisopropylethylamine in 100 ml of 
methylene chloride is stirred while a solution of 600 mg 
of 2-methylpyridine-3-carbonyl chloride in 15 ml of 
methylene chloride is added slowly. The reaction 
mixture is stirred at room temperature for 2 hours. The 
reaction mixture is quenched with water and the organic 
layer washed with water, dried <MgS04 } , filtered and 
evaporated in vacuo to a residue. The product is 
purified by column chromatography on silica gel by 
elution with 1:1 ethyl acetate :hexane to give the 
desired product as a pale yellow residue. M + =456. 

Example 329 

N-f 5-(5H-Pvrrolor2. 1-cl f 1 . 4 1 hpn?nH iazer>in-lfl ( 1 1H) - 
vlcarbQnvl1~2-uvridinvn-2-methvlnvridinP-l^^r boxamide 

A mixture of 2.5 g of 6- [ (3- (2-methyl- 
pyridinyl) carbonyl] amino ]pyridine-3-carboxy lie acid and 
25 ml of thionyl chloride is re fluxed for 3 hours and 
the mixture evaporated to dryness in vacuo to give a 
solid. A solution of the solid in 50 ml of methylene 
chloride is added to 2 g of 10, ll-dihydro-5H-pyrrolo- 
[2, l-£] [1,4] benzodiazepine dissolved in 50 ml of 
dichloromethane containing 3 ml of N,N-diisopropyl- 
ethylamine at room temperature. The reaction mixture is 
stirred at room temperature for 2 hours and quenched 
with water; washed with water; dried(MgS04) , filtered 
and evaporated in vacuo to a residue. The residue is 
purified by column chromatography on silica gel by 
elution with 1:1 ethyl acetate :hexane to give 2.0 g of 
the desired product as a solid. M + =423. 
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Example Hfl 

W-f 5-(5H-PvrrQ l Qf2, 1-cl n,4Tbenzodiazepin-lQ(TlH)^ 
vlcarbonvll -2-Dvridinvl1-2-met:hvlnv ridinfi-?-carbnyam^P 

Hydrochloride 
To a solution of 1.0 g of N- [5- (Sfl-pyrrrolo- 
[2, l-£] [l,4]benzodiazepin-10 (11H) -ylcarbonyl) -2- 
pyridinyl] -2-methylpyridine-3-carboxamide in 50 ml of 
methanol is added hydrogen chloride gas. The mixture is 
stirred at room temperature for 30 minutes and the 
solvent removed under vacuum. The residue is triturated 
with ether to give 1.0 g of the desired product as a 
solid: mass spectrum (CC1 ); 459 (M + ) . 

Example Ul 

N-f4- (5H-PYrrQlor2,l-c1 f 1 . 41benzodiazepin-10 M lfl] - 
vlcarbonvl ) phenyl 1 -2- f N-methvlpinera zinvl 1 -nvriding-3 z 
carboxamide Hydrochloride 
The method of Example 330 is used to prepare 
the desired product as a solid: M + =543. 

Example 3 32 

N-f 4- (5H-PYrrPlor2,l-c1 f 1 f 41benzodiazepin-10 (11H) ^ 
vlcarbQnvDphenvn -2- (dimethvlamino) -pvridinp-i- 
carboxamidfi Hvdrochlnri dp 
The method of Example 330 is used to prepare 
the desired product as a solid: M + =487. 

Example 333 

N-r4-(5H-Pvrrolof2.1-r1 M ■. 41henzodiazepin-10 (11H) - 

vlcarbonvl ) phenyl 1 oropyriflinft-3 -carboxamide 
To a stirred solution of 6.06 g of 10,11- 
dihydro-10 - ( 4-aminobenzoyl ) -5H-pyrrolo [ 2 , 1 -£] 1 1 , 4 ) benzo- 
diazepine and 10 ml of N,N-diisopropylethylamine is 
added a solution of 4.0 g of 2-chloropyridine-3-carbonyl 
chloride in 25 ml of methylene chloride. The reaction 
mixture is stirred at room temperature for 1 hour. The 
reaction mixture is quenched with water and the organic 
layer washed well with water. The organic layer is 
dried, filtered and evaporated in vacuo to a pale yellow 
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product which is crystallized from 1:1 ethyl 
acetate :hexane to give 7,0 g of the desired product; 
M + =442. 

Example 334 

rc-fq-fSK-Pvrrolo r2.1-c1 ri , 4 1 benzodiazeoin-10 ( 11H) - 
vlrarbonvllphenvll -2- (methvlamino) pvridine-3-carboxamide 

A mixture of 1 g of N-[4-(5fl-pyrrolo[2,l-£]- 
[1,4] benzodia zepin- 10 ( 11H } -ylcarbonyl ) phenyl ] -2 -chloro- 
pyridine-3-carboxamide, 1 g of K2CO3 and 10 ml of a 40% 
solution of monomethylamine is heated in 25 ml of 
dimethylsulf oxide for 8 hours at 100°C. The reaction 
mixture is poured over water and the pale yellow solid 
separated. The reaction mixture is filtered and the 
collected solid washed well with water. After drying 
the solid is purified by column chromatography on silica 
gel by elution with 9:1 ethyl acetate: methanol to give 
850 mg of the desired product as a pale yellow 
solid:M+=437 . 

Example 335 

m- r 4- f 5H-nvrrolo f 2 , 1-cl f 1 , 4 1 benzodiazeoin-lQ LUiU - 
yl^ ^pvDnhen vll^-f (3 -dimethvlaminopronvl ) amino 1 - 
pvridine- 3-carboxamide 
Using the conditions of Example 334 and N-[4-(5H- 
pyrrolo[2,l-£] [1, 4]benzodiazepin-10 (11H) -ylcarbonyl) - 
phenyl] -2 -chloropyridine-3-carboxamide and 3-(dimethyl- 
amino) propylamine gives 900 mg of the desired 
product :M + =508 . 

Example 336 

w- r 4- r RH-Pvrrolor2 . l-cl r 1 , 4 1 benzodiazesi n-lQ L1IBJ - 
V 1 r^rhnnvl ) phenyl 1 -2- ( l-pioeridinvl ) -nvri dine~3- 

rarboxamide 

Using the conditions of Example 334 and 1 g of 
N- [4- ( 5H-pyrrolo [ 2 , l-£] [1,4] benzodiazepin-10 ( 11H) - 
ylcarbonyl ) phenyl] -2 -chloropyridine-3-carboxamide and 5 
ml of piperidine gives 700 mg of the desired 
product :M + =491. 
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ExamnlP T37 ] 
N- f 4- ( SH-pyrrolo [ 2 , 1-c W 1 , 4 1 bgn?ndi a?enin-l nf11ffl- 
vlcarbQnvl)phenvl1'2-(4-mef.hvl-l-ninera2invi) -nvHHi^ 

j-carhoxflmirl* 

Using the conditions of Example 334 and 1 g of 
N- [4- (5H-pyrrolo [2 , l-£] [1, 4] benzodiazepin-10 (11H) 

ylcarbonyl)phenyl]-2-chloropyridine-3-carboxamide and 5 
ml of N-methylpiperazine gives 1 g of the desired 
product :M + =500. 

Example 

N-r4-(5H-Pvrrolor2,l-c1 n . 4 Tbenzo fliazepin-in OlELz 
vlcarbohvl ) Phenyl 1 -2- fdimethvlami no) -nvririi n P ^- 

carboxamiAe, 

Using the conditions of Example 334 and 1 g of 
N- [ 4- ( 5fl-pyrrolo [2 , l-£] [ 1 , 4] benzodiazepin-10 (11H) - 
ylcarbonyl) -phenyl] -2-chloropyridine-3 -carboxamide and 
10 ml of 40% N,N-dimethylamine gives 700. mg of the 
desired product :M + =451 . 

Example 3 39 

N-f4- (5H-Pvrrolor2. 1-cl fl . 4 1 bgnzndi azenin-lO mm -vie 
arbonvl ) Phenyl! -2 - (morphol ino ) -nvri dn ne-3 -rarhnyami Hp 

Using the conditions of Example 334 and 1 g of 
N- [4- (5H-pyrrolo[2, 1-c] [ 1, 4]benzodiazepin-10 (11H) - 
ylcarbonyl) -phenyl] -2 -chloropyridine-3 -carboxamide and 5 
ml of morpholine gives 800 mg of the desired 
product :M + =493. 

Example 340 

N" f5- (5H-PvrrolQf2 , 1-cl [ 1 , 41 -benzodi*? epin-10 (11H) - 
ylcarbonyl) -2 -pyridinvll LLJJ -biphgnvl 1 - 2 -carboxamide 
A mixture of 2.0 g of 6- [ ( [1, 1 ' -biphenyl] -2- 
carbonyl)amino]pyridine-3-carboxylic acid and 20 ml of 
thionyl chloride is refluxed for 3 hours. The excess 
thionyl chloride is removed in vacuo to a residue which 
is dissolved in 50 ml of methylene chloride. This 
solution is added added dropwise to a stirred solution 
of 2.0 g of 10,ll-dihydro-5H-pyrrolo[2,l-£] [l,4]benzo- 
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diazepine in 50 ml of methylene chloride and 5 ml of 
N,N-diisopropylethylamine. The reaction mixture is 
stirred at room temperature for 2 hours and quenched 
with water. The organic layer is washed well with water 
and dried over anhydrous MgS04 . The organic layer is 
concentrated in vacuo to a residue which is purified by 
column chromatography on silica gel by elution with 40% 
ethyl acetate :hexane to give 1.2 g of a colorless 
solid:M + =484. 

Example 341 

N -f4- f5H-Pvrrolor2. l-cl r 1 . 4 1 benzodiazepine 10 LLLULz 
vl rarbonvl ) n henv 1 1 -2 - ( 2 -ovr idinvl ) benzamide 
A mixture of 1.94 g of N- [4- (5fl~pyrrolo- 
[2 , l-£] [1, 4)benzodiazepin-10 (11H) -ylcarbonyl) phenyl] -2- 
bromobenzamide, 2.95 g of 2-pyridyl tri-n-butyl tin and 
400 mg of cetrakis (triphenylphosphine) palladium (0) is 
refluxed for 24 hours in degassed toluene for 24 hours. 
The reaction mixture is concentrated in vacuo to a 
residue which is purified by column chromatography on 
silica gel by elution with 70% ethyl acetate :hexane to 
give 900 mg of the desired product as a pale yellow 
solid:M+l=485. 

Example 342 

N -rS-(5H-Pvrrolor2.1-c1 f 1 , 4 1 benzodiazeDin-10 f 1 1H) - 
vlcarbonvl ) -2 -ovridinvl ) -2 - ( 2 -ovridinvl ) benzamide 
A mixture of 484 mg of N- [5- (5H~pyrrolo- 
1 2 , 1 -£] [ 1 , 4 ] benzodiazepin-10 ( 11H) -y Icarbonyl ) - 2 - 
pyridinyl] -2 -bromobenzamide, 814 mg of 4-(N,N-di- 
methyl) anilino-tri-n-butyl stannane and 100 mg of tetra- 
kis (triphenylphosphine) palladium (0) is refluxed in 
degassed toluene for 24 hours. The reaction mixture is 
concentrated in vacuo to a residue which is purified by 
column chromatography on silica gel by elution with 
ethyl acetate to give 200 mg of the desired product: 
M+l=528. 
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ExamnlP ^zp 

lQ,ll-DihvdrQ-lQ-(4-(4-butvlow)hRn 7 n^n- 5H-T^^oinf^ ;1 .. 

To a solution of 92 mg of 10, ll-dihydro-5H- 
pyrrolo[2,l-£] [1, 4] benzodiazepine in 2 ml of methylene 
chloride is added 100 mg of triethylamine followed by 
130 mg of 4- (n-butyloxy) benzoyl chloride. The reaction 
mixture is stirred at room temperature for 24 hours and 
then treated with 4 ml of IN sodium hydroxide. The 
mixture is extracted with 10 ml of ethyl acetate and the 
extract washed with IN sodium hydroxide and 5 ml of 
brine. The organic layer is dried over anhydrous sodium 
sulfate and filtered through hydrous magnesium silicate. 
The filtrate is concentrate in varno to a residue which 
is stirred with ether-hexanes to give 160 mg of the 
desired product as a white solid: mass 
spectrum (CI) , 3 61(MH + ) . 

Examnlfi ^44 

5 .1 Q-Dihydro-2~hv^ro??vmftr l h yWf4-(4-bnt vioxv)bf a nrnvi \- 

4H-PYrflZOl.or5.l-c1 M , 41bpn*nrH^ppi n p 
As described for Example 343 4- (n-butyl- 
oxy) benzoyl chloride is reacted with 5 , 10-dihydro-4H- 
pyrazolo[5,l-c] [1, 4 ] benzodiazepine to give the desired 
product as a solid;mass spectrum (CI) , 3 92 (MH + ) . 

Example ^ 

1Q 1 U-DihYdrO-1 0- (4- f S-nPntvlnw) hpn ^ovl ) -5H- 
PYrrolor2,1-cT M .41hpn?nrl iazepine 

As described for Example 343 4-(n-pentyl- 
oxylbenzoyl chloride is reacted with 10, ll-dihydro-5H- 
pyrrolo [2, [1,4] benzodiazepine to the desired product 
as a solid:mass spectrum (CI) , 375 (MH+) . 
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Example 346 

M- r 4 - f Rw-Pvrrnlo f 2 . l-cl [ 1 . 4 1 henzodiazepin-lO ( 11H) - 
Y 1 ^rhnnvl ) nhen vl 1 -2 - (4 -chl oronhgnvloxv ) pvr idine-3 - 

carboxamide 

The conditions of Example 325 are used with 2- 
(4-chlorophenyloxy)pyridine-3-carbonyl chloride to give 
the desired product as a crystalline solid, m.p. 211- 
212°C (M+Na) = 557.3. 

Example 347 

w _ U- fSH-Pvrrolo r2. l-cl LI . 4 1 benzodiazepin-10 (11H) - 
ylcarbonvl)ohenvl1-2-methvl-2-(4- 
chlorophenvloxvlnronionamide 
The conditions of Example 325 are used with 2- 
(4-chlorophenoxy) -2-methylpropionyl chloride to give the 
desired product as a solid. M+499. 

Example 348 

10-f rfi - LL 1-dimethvlethvl) a mino! -3-pvridinvl) carbonvll - 
in . ii ^dihvdro-5H-Dvrrolo r 2 , l-cl fl, 41 benzodi azepine 
Using the conditions of Example 273 and t- 
butylamine gives the desired product as a beige solid. 
MS (CI) : 3 61 (M+H) . 

Example 3 49 

i n- r r fi- n -Merhvlerhvl 3 amino) -3 -ovr idi nvl ) carbonvl 1 = 
in . i i-riihvdro-5H-nvrrolor2 , l-cl [ l . 4 1 benzodiazepine 
Using the conditions of Example 273 and 
isopropylamine gives the desired product as a white 
solid. MS (CI) : 347 (M+H) . 

Example 3 50 

10-f ffi- fl-indanvlamino) -3 -ovridinvl) carbonvl! -10,11- 
riihydrn-5H-nv rrQlof2. l-cl n . 4 1 benzodiazepine 
Using the conditions of Example 273 and 1- 
aminoindan gives the desired product as a beige solid. 
MS (CI) : 421 (M+H) . 
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Example 351 

10- T f 6 - (2 , 4-Dimethoxvphenvlamino) -nvridinvl 1 carbonvl 1- 
10. ll-dihvdro-5H-Pvrrolor2, 1-cl r 1 , 41 benzodiazpninp 

Using the conditions of Example 273 with 2,4- 
dimethoxybenzylamine gives the desired product as a 
light yellow solid. MS(CI): 455(M+H). 

Example 352 

10- r r 6 - ( 2 -Bromoohenvlamino ) -3 -pvridinvl 1 carbon vl 1 -10.11-. 
dihvdro-5H-Pvrrolof2, 1-cl f 1 , 41benzodiazPninfr 
Using the conditions of Example 273 and 2- 
bromobenzylamine gives the desired product as an off- 
white solid. MS (CI)": 474 (M+H) . 

Example 353 

N- f 5- ( 5H-Pvrrolo [ 2 , 1-cl f 1 , 4 1 benzodiazepin-10 ( 11H) - 
vlcarbonvl) -2-ovridinvll -2-methvlfurane-3-carboxamide 
Using the conditions of Example 1 with 
Reference Example 39 to give Reference Example 86 and 
stirring overnight gives the desired product as white 
crystals after column chromatography on silica gel by 
elution with 1:1 ethyl acetate :hexane and crystalliza- 
tion from ethyl acetate, m.p. 210-212°C, 

Example 354 

N-f5-(5H-Pvrrolof2.1-c1 [ 1 , 4 1 benzodiazepin-10 (11H) - 

ylcarbonyll-Z-pyritiinYll -2-anunQbenzamide 

A room temperature solution of 1.0 g of N-[5- 
( 5fl-pyrrolo [ 2 , 1 -£] [ 1 , 4 ] benzodiazepin-10 ( 11H ) - 
ylcarbonyl) -2-pyridinyl] -2-nitrobenzamide in 100 ml of 
ethyl alcohol is hydrogenated over 200 mg of 10% Pd/C in 
a Parr apparatus under 40 psi of hydrogen for 2 hours. 
The reaction mixture is filtered through diatomaceous 
earth and the cake washed with additional ethyl alcohol. 
The combined filtrates are concentrated in vacuo and the 
residue purified by crystallization from 2:1 ethyl 
acetate rhexane to give the desired product as pale 
yellow crystals: M+Na 445:M + 423. 
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Example 155 

f3-Chloro-4"r3"dimethvlaminomethvl>-5H.llH-Tnn-rn1n-- 
f 2 . 1 -cl ri , 4 1 -benzodiazeoine-lO-carbonvl 1 - phenyl ) - 
biphenvl-2-carboxvlic acid amide 
To a solution of the product from Example 319, 

(2.23 g, 4.32 mmol) in 1:1 methanol/tetrahydrofuran (40 
ml) was. added N,N,N' , N' -tetramethyl-diaminomethane (1.19 
ml, 8.64 mmol), paraformaldehyde (0.519 g, 17.3 mmol), 
and acetic acid (0.516 ml, 8.6 mmol). The suspension was 
stirred at room temperature overnight. The solvent was 
removed, and the residue was dissolved in 
dichloromethane, washed with water, 5% sodium 
bicarbonate, and water. All aqueous washings were 
backwashed with dichloromethane. The combined organic 
solutions were dried (MgS04), and the solvent removed to 
give crude product (1.68 g) . Purif i-cation by flash 
chromatography on silica gel (50 g) in 18% 
methanol /ethyl acetate gave the product, which was 
recrystallized from ethyl acetate-hexane to give pure 
sample (1.06 g) mp 138-141°. MS (+FAB) m/z: 575/577 

(M+H) . 

Analysis for: C32H21CIN3O3 

Calcd: C, 73.10, H: 5.43. N: 9.74. 

Found C, 71.57, H: 5.21, N: 9.41. 

Example 3 56 

f3-Chloro-4-r3-(4-methvlpiperazin-1-vlmethvl)5H.HH- 
pvrrolo r2.l-cHl.41 benzodiazepine-! 0-carbonvl ) 1 -phenyl ) - 
biphenvl-2-carboxvlic acid amide 
To a solution of the product from Example 319, 
(0.54 g, 1.08 mmol) in 1:1 methanol-tetrahydrofuran (8 
ml) was added N-methylpiperazine. (0.48 g, 4.32 mmol), 
paraformaldehyde (0.194 g) , and acetic acid (0.13 ml, 
2.16 mmol) in that order. The mixture was allowed to 
stir at 60° for 21 hours. The solvent was removed under 
vacuum, and the residue was partitioned between 
dichloromethane and water. The organic phase was washed 
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with sodium bicarbonate and water, dried (MgS04) , and 
the solvent removed co yield crude product {0.48 g) . The 
experiment was repeated to obtain 0.43 g of the crude 
product. The two batches were combined (0.9 g) and 
purified by silica gel chromatography (25g) with 
methanol -ethyl acetate (1:4) to give on crystallization 
from ethyl acetate-hexane 0.45 g of desired product. MS 
(+FAB) m/z: 653 (M+Na) + . 

Example 3 57 

f 4- n-Dimethvlaminomethvl-5H. llH- pvrrolo f 2 , 1-cl - 
ri , 41bgnzodiazepine-10 -carbonvl) -3-methoxv-phenvl 1 - 

biLPhenyl-2~garbQ?cylic: acid snufle 
Step a) 2-methoxy-4-nitrobenzoic acid methyl ester 

Thionyl chloride (13.9 ml, 190 mmol) was 
added via syringe to a solution of 2-methoxy-4-nitro- 
benzoic acid (50 g, 250 mmol) in methanol which was 
stirred at room temperature for 16 hours. The volatiles 
were removed in vacuo . The residue dissolved in 
dichlorome thane, washed with (IN) sodium hydroxide, and 
the organic layer separated and dried (MgS04). 
Evaporation in vacuo gave a light yellow solid (50 g, 
93%) mp 80-81°C, which was taken directly to the next 
step. 

Analysis for: C9 H9 N O5 

Calcd: C, 51.19; H, 4.30; N, 6.63. 

Found: C, 50.97; H, 4.11; N, 6.51. 

Step b) 4-amino-2-methoxy-benzoic acid methyl ester 

A mixture of 2-methoxy-4-nitrobenzoic acid 
methyl ester (12 g, 57 mmol), palladium (10% on 
activated carbon), and ethanol (150 ml) was shaken at 
room temperature under 50psi of hydrogen for 2 hours. 
The reaction was filtered through diatomaceous earth, 
and the diatomaceous earth washed with chloroform. 
Evaporation of the chloroform washings gave a yellow 
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solid; purification by crystallization gave a light 

yellow crystalline solid (8.76 g, 85%) mp 148-149°C. 

Analysis for: C9 Hn N O3 

Calcd: C, 59.66; H, 6.12; N, 7.73. 

Found: C, 59.42; H, 6.02; N, 7.69. 

Step c) 4- [ (Biphenyl-2-carbonyl) -amino] -2-methoxy- 
benzoic acid methyl ester 

Into a refluxing solution of 2-biphenyl- 
carboxylic acid (9.2 g, 46 mmol) in dichloromethane was 
added dimethylf ormamide (0.1 ml, 1,4 mmol) and then neat 
oxalyl chloride (8.1 ml, 92 mmol) via syringe. The 
reaction was refluxed for 10 min, then the volatiles 
removed in vacuo . The residue was redissolved in 
dichloromethane, concentrated and dried under high 
vacuum for 15 min. The acid chloride was dissolved in 
dichloromethane (50 ml) and added into a 0°C solution of 
4-amino-2-methoxy-benzoic acid methyl ester (8.4 g, 46 
mmol), diisopropyl ethylamine (10.5 ml, 60 mmol) and 
dichloromethane (200 ml) . The reaction was warmed to 
room temperature and stirred for 16 hours. The reaction 
was diluted with dichloromethane, washed with water, 
(IN) sodium hydroxide (IN) HC1, and brine, and dried 
(MgS04). Evaporation gave a yellow foam, which was 
crystallized from methanol to give a light yellow solid 
(16.08 g, 96%) m.p. 141-142°C. 
Analysis for: C22 H 19 N O4 
Calcd: C, 73.12; H, 5.30; N, 3.88. 
Found: C, 72.93; H, 5.20; N, 3.83. 

Step d) 4- [ (Biphenyl-2-carbonyl) -amino] -2-methoxy- 
benzoic acid 

Sodium hydroxide (IN) (38 ml, 38 mmol) was 
added to a refluxing solution of 4- [ (biphenyl-2- 
carbonyl) -amino] -2-methoxy-benzoic acid methyl ester 
(11.6 g, 32 mmol) in methanol (200 ml). The reaction 
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was refluxed for 2 hours. The volatiles were removed in 
vacuo and the residue taken into ethyl acetate/HCl (aq) . 
The aqueous layer was re-extracted with ethyl acetate, 
and the organic extracts combined and dried (MgS04). 
Evaporation gave a pale orange foam, which was 
crystallized from methanol to give a colorless solid 
(9.33 g, 84%) m.p. 158-159°C. 
Analysis for: C21 H17 N 04 
Calcd: C, 72.61; H f 4.93; N, 4.03. 
Found: C, 72.20; H, 4.61; N, 3.96. 

Step e) [3-Methoxy-4- (5H, llH-pyrrolo [2 , 1-c] [1,4]- 
benzodiazepine-10-carbonyl) -phenyl] -biphenyl-2- 
carboxylic acid-amide 

Into a refluxing solution of 4- [ (biphenyl-2- 
carbonyl) -amino] -2-methoxy-benzoic acid (3.29 g, 9.5 
mmol) and dichloromethane (50 ml) was added 
dimethylformamide (0.02 ml, 0.28 mmol) and then neat 
oxalyl chloride (0.87 ml, 10 mmol) via syringe. The 
reaction was refluxed for 10 minutes and the volatiles 
removed in vacUQ. The residue was evaporated with 
dichloromethane and dried under high vacuum for 15 
minutes. The acid chloride was dissolved in 
dichloromethane (50 ml) and added to a 0°C solution of 
the product from reference Example 6, 10 , ll-dihydro-5H- 
pyrrolo [2, 1-c] [1,4] benzodiazepine (1.57 g, 8.55 mmol), 
N,N-diisopropylethylamine (1.93 ml, 12.35 mmol) and 
dichloro-methane (200 ml) . The reaction was warmed to 
room temperature and stirred for 2 hours. The reaction 
mixture was diluted with dichloromethane, washed with 
water, (IN) sodium hydroxide, (IN) HC1, and brine, and 
dried (MgS04) . Evaporation gave a yellow foam, which 
was crystallized from methanol to give a colorless solid 
(2.05 g, 73%) mp 224-226°C. 
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Analysis for: C33 H27 N3 03 
Calcd: C, 76.87; H # 5.35; N, 8.07. 
Found: C, 76.82; H, 5.23; N, 8.04. 

Seep f > [4- (3-Dimethylaminomethyl-5H, llH-pyrrolo [2 , 1- 
c] [1, 4]benzodiazepine-10-carbonyl) -3-methoxy-phenyl] - 
biphenyl-2-carboxylic acid amide 

A mixture of biphenyl-2-carboxylic acid [3- 
methoxy-4 - ( 5H, llH-pyrrolo [ 2 , 1-c ] [1,4] benzodiazepine-10 - 
carbonyl) -phenyl] -amide (2.54 g, 4.9 mmol) , paraform- 
aldehyde (0.59 g, 19.6 xnmol) , N, N,N' , N' -tetramethyl- 
diaminomethane (1.35 ml, 9.8 mmol), tetrahydrofuran- 
methanol (1:1) (20 ml) and glacial acetic acid (0.57 ml, 
9.8 mmol was stirred at room temperature for 24 hours. 
The volatiles were remove d in vacuo , and the residue was 
dissolved dichloromethane - (IN) sodium hydroxide. The 
organic layer was separated, washed with brine and dried 
(MgS04). Evaporation and purification by flash 
chromatography (silica gel; eluting solvent chloroform- 
methanol 20:1) gave a colorless foam, which crystallized 
from ethanol to give a colorless solid (2.05 g, 73%) 
m.p. 196-197°C. 

Analysis for: C36 H34 N4 03 + 0.25 H2O 
Calcd: C, 75.17; H, 6.04; N, 9.74. 
Found: C, 75.23; H, 6.06; N, 9.81. 

Example 3 58, 

r3-Methoxv-4-r3-(4-methvl-DiDera2in-l-vlmethvl)-5H. 11H- 

pyrrolo [ 2 r 1-cl f 1 « 4 1 bgn^Qdiazepine-lO-carbonyl 1 -phenyl 1 - 
biphenyl-2-carbQxylj,c acid amide 
The compound of Example 358 was prepared in 
substantially the same manner as described in Example 
357. In step 357f, N-methyl piperazine was substituted 
for N,N,N' ,N' -tetramethyldiaminomethane. The title 
compound was obtained as a colorless solid, m.p. 217- 
218°C. 
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Analysis for: C39 H3g N5 03 
Calcd: C, 74.86; H, 6.28; N, 11.19. 
Found: C, 74.46; H, 6.35; N, 11.24. 

Example 1SS 

f2-Methoxv-4-f 3- (4-methvl -niperazin- l-vlmprhvl ) -gw. n h_ 
PVrrolof2.1-c1 n . 41benzodiazpninP-1Q-r.arhrt | Tv1 1 -nhppy] } - 
biPhenvl-2-rarboyvlir a cid ami dp 
The compound of Example 359 was prepared in 
substantially the same manner as described in Example 
357. In step 357a, 4-nitro-3-methoxybenzoic acid was 
substituted for 4-nitro-2-methoxybenzoic acid, in step 
357f, N-methyl piperazane was used in place of 
N,N,N' ,N' -tetramethyl-diaminomethane. The product was 
obtained as a colorless solid, mp 104-105°C. 
Analysis for: C39 H39 N5 03 + 1.0 H2O 
Calcd: C, 73.43; H, 6.59; N, 10.88. 
Found: C, 73.01; H, 6.17; N, 10.92. 

Example 3 60 

f4- (3-DimethvlaminnmP^v1-SH.n H-ovrrolr>f2.1- 
d f X , 41 benzodiazepine-! 0-carbonvl ) - 2-mPf hoxv-nhpnvl 1 - 
biphenvl-2-crirhoxvlic arid ami dp 
The compound of Examle 3 60 was prepared in 
substantially the same manner as described in Example 
357. in step 357a, 4-nitro-3-methoxybenzoic acid was 
substituted for 4-nitro-2-methoxybenzoic acid. The 
title compound was obtained as a colorless solid, m.p. 
114-11 6°C. 

Analysis for: C36 H34 N4 03 + 0.25 H2O 
Calcd: C, 75.17; H, 6.05; N, 9.74. 
Found: C, 74.98; H, 5.89; N, 9.69. 

ExamnlP 

f 3-BrQmo-4-f 3- (dimer.hvl -amino-mPthv i ) -5H.11H- 

Pvrrolor2, 1-cl fl . 41hpn:rnrfiazepinP-1 0-carbonvl1 -nhpnvl - 
biPhenvl-2-carboxvlir ar id amide 
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Step a) 2-Bromo-4-nitrobenzoic acid methyl ester 
Thionyl chloride (3.99 ml, 54.6 mmol) was 
added via syringe at room temperature to a methanol 
solution (500 ml) of 2-bromo-4-nitrobenzoic acid (Chem. 
Ber. 1961, 835) (17.9 g, 72.9 mmol). The reaction was 
stirred at room temperature for 16 hours. The volatiles 
were removed in vacuo, the residue dissolved in 
dichlorome thane, washed with IN sodium hydroxide, and 
the organic layer separated and dried (MgS04). 
Evaporation gave a light yellow solid (10.9 g, 83%) m.p. 
73-74°C, which was used without further purification in 
Example 361, step b. 
Analysis for: C8 H6 Br N 04 
Calcd: C, 34.17; H, 1.64; N, 5.69. 
Found: C, 33.92; H, 1.49; N, 5.67. 

Step b) {3-Bromo-4- [3- (dimethyl-amino-methyl) -5H, 11H- 
pyrrolo [2, 1-c] [1, 4] benzodiazepine-10-carbonyl] -phenyl} - 
biphenyl-2-carboxylic acid amide 

The compound of Example 361, step b was 
prepared in substantially the same manner as Example 
3 57, following the steps b through f. in Example 357 
step b, the product of Example 361, step a, was 
substituted for the product of Example 357, step a. 
Also in Example 357, step b, Raney nickel was 
substituted for palladium on carbon and the reaction 
time increased to 24 hours. The product was obtained as 
a colorless solid, m.p. 138-140°C. 
Analysis for: C35 H31 Br N4 02 
Calcd: C, 67.85; H, 5.04; N, 9.04. 
Found: C, 67.94; H, 5.24; N, 8.84. 

Examolft i£2 

O-BrQmo-4- T3- (4-methvl-pjperazin-l -vi m ethvl ) -5H. liw- 
Pvrrolor2,l-c1 fl . 41benzodiazepinP- lQ- ra rhonvl 1 -phPnvU- 
biphenvl-2-rarboxvlir asid amidfi 
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The compound of Example 3 62 was prepared in 
substantially the same manner as described in Example 
357, following the steps b through f. in Example 357 
step b, the product of Example 361, step a, was 
substituted for the product of Example 357, step a. 
Also in Example 357, step b, Raney nickel was 
substituted for palladium on carbon and the reaction 
time increased to 24 hours. In Example 357, step f, N- 
methylpiperazane was substituted for N,N,N',N'~ 
tetramethyldiaminomethane. The product was obtained as 
a colorless solid, m.p. 149-150°C. 
Analysis for: C38 H36 Br N5 0 
Calcd: C, 67.65; H, 5.38; N, 10.38. 
Found: C, 67.28; H, 5.52; N, 10.13. 

Example l£2 

r3-ChlQrn-4-f3-mQrPholin-4-vlmethvl--5H.ll H -Pvrrolnr2.T- 
el f 1 , 4 1 benzQdiazepine-10-carbonvl ) -nhpn v i ] -binhgnvi -2 - 
carboxvlic acid amiriP 
The product from Example 319, (2.07 g,' 4 mmol) 
was treated sequentially with morpholine (1.03 g, 12 
mmol), glacial acetic acid (0.72 g, 12 mmol), and 37% 
aqueous formaldehyde (formalin) (4 ml, 50 mmol) in 
methanol (50-75 ml) . After stirring for one hour at 
room temperature, the reaction mixture was diluted with 
dichloromethane (500 ml), extracted with saturated 
aqueous sodium bicarbonate (200 ml) and water (4 x 200 
ml) and dried (Na2S04>. The product was purified 
through a short silica gel plug by gradient elution, 
(ethyl acetate to methanol-ethyl acetate 1:4). The 
appropriate fractions were combined and evaporated in 
VflCUQ > dissolved in ethyl acetate and filtered, and the 
solvent evaporated in van 10 to afford 2.0 g of a 
colorless foam. Trituration with ether and filtration 
afforded, after drying in vacuo overnight at 50' C, 1.7 
g (2.8 mmol, 69%) of the title compound as a colorless 
powder, m.p. 142-145'C MS (+FAB) , m/z: 639 (M + Na) . 
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Analysis for: C37H33CIN4O3 

Calcd: C, 72.01; H, 5.39; N, 9.08. 

Found: C, 71.03, H, 5.44, N, 8.64. 

Example 354 

(4-n-(^Aminoer.hvl)-5H.llH-nvrrQlor2.1-r1 
fl , 41benzodiazepine-10-carbonvl1 -3-chloro-phenvl)- 

biphenvl-2-carbQ?cYUc acid amide 

Step a) {3-Chlqro-4-[3-(2-nitroethenyl)-5H,llH- 
pyrrolo[2,l-c] [1, 4]benzodiazepine-10-carbonyl] -phenyl}- 
biphenyl-2-carboxylic acid amide 

Porcionwise over 10 minutes, the produce from 
Example 319, (1.5 g, 3 mmol) was added to a stirred 
solution of l-dimethylamino~2-nitroethylene (0.35 g, 3 
mmol) in trif luoroacetic acid (2.0 ml) at 0"C. After 15 
minutes the reaction was warmed to room temperature, 
poured into cold water, and extracted with ethyl acetate 
(2 x 500 ml) . The combined organic layer was washed 
with saturated aqueous sodium bicarbonace (2 x 250 ml) 
and water (2 x 200 ml), then dried (Na2S04). The 
solvent was evaporated in vacuo to afford 1.5 g (2.5 
mmol, 85% crude yield) of a yellow solid which was used 
without further purification in Example 3 64, step b. 

Step b) {3-Chloro-4-[3-(2-nitroethyl)-5H,llH- 
pyrrolo [2, 1-c] [1, 4] benzodiazepine- 10 -carbonyl] -phenyl} - 
biphenyl-2-carboxylic acid amide 

A stirred solution of {3 -Chloro-4- [3- (2- 
nitroethenyl) -5H, llH-pyrrolo [2 , 1-c] [1, 4]benzodiazepine- 
10-carbonyl] -phenyl } -biphenyl-2-carboxylic acid amide 
(1.32 g, 3 mmol) in tetrahydrofuran (50 ml) was treated 
at -12 'C over 45 minutes with alternate, portionwise 
additions of sodium borohydride (912 mg, 24 mmol) and 
dropwise additions of methanol (3.20 g, 100 mmol). 
After 15 minutes, the reaction was neutralized to pH 7, 
at 0'C, with a 10% acetic acid solution. The reaction 
mixture was poured into water and extracted with ethyl 
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acetate (2 x 100 ml) . The combined organic layer was 
washed with saturated aqueous sodium bicarbonate (lx) , 
and water (3x) , and dried (Na2S04) , The organic solution 
was filtered through a silica gel plug, and evaporated 
in vacuo to give 1,04 g (1.76 mmol, 59%) of a tan solid. 
The product was purified by flash column chromatography 
on silica gel (100:1, adsorbent-compound ratio), eluting 
with ethyl acetate-hexane (1:3) to afford, after 
evaporation, 1.0 g (1.69 mmol, 56%) of a bright yellow 
amorphous powder, m.p. 245*C. MS (EI), m/z : 590 (M + ) . 
Step c) {4-[3- (2-Amino-ethyl) -5H, llH-pyrrolo [2 , 1- 
c] [1, 4]benzodiazepine-10-carbonyl] -3-chloro-phenyl)- 
biphenyl-2-carboxylic acid amide 

A rapidly stirred solution of {3-chloro-4- [3- 
(2-nitroethyl) -5H, llH-pyrrolo [2 , 1-c] [1 , 4 ] benzodiazepine- 
10-carbonyl] -phenyl} -biphenyl-2-carboxylic acid amide 
(87 5 mg, 1.4 8 mmol) in ethanol was treated with four 
equal portions of powdered zinc metal (40 g) , and 
several aliquots of 6N HCl (15 ml, 90 mmol), and then 
warmed gently. After 15 minutes the zinc was filtered 
and the neutral filtrate evaporated in vacuo . The 

residue was redissolved in ethyl acetate and the product 
was purified through a short silica gel plug by gradient 
elution filtration, (ethyl acetate to methanol-ethyl 
acetate 1:4). The eluent was evaporated, redissolved in 
ethyl acetate, refiltered, and the solvent evaporated in 
vacuo to yield 500 mg (0.89 mmol, 60%) of an off-white 
solid. Trituration with ether afforded, after drying in 
vacuo overnight at 40 'C, 300 mg (36%) of the title 
compound as a colorless amorphous powder, m.p. 132- 
136*C. MS ( +FAB ) , m/z: 561 (M + H) . 
Analysis for: C34H29CIN4O2 
Calcd: C, 72.78; H, 5.21; N, 9.99. 
Found: C, 71.63; H, 5.45; N, 9.18. 



WO 97/49708 



PCT/US97/10755 



-161 - 

Example 3 65 

n- r lz 1 3 -Methoxv-5H . IQH-Pvrazol o LiJLr 
cl f 1 , 4 1 ben zodiazepine-9 -carbonvl ) -phenyl 1 -2-Pvridin-2 - 

vl-hfin7amide 
The title compound was prepared in 
substantially the same manner as described in Example 
3 57 steps c through e. In step 3 57c/ 1- (pyridin-2- 
yDbenzoic acid (G. Timari, et.al,, Chem. Ber. 
1992,125,929) was used in place of 2-biphenylcarboxylic 
acid. In step 357e 5H, 10H-pyrazolo[5, 1- 
c] [1, benzodiazepine (L. Cecchi and G. Filacchioni, J. 
Heterocyclic Chem. 1983,20, 871) was used in place of 
10 , 11-dihydro -5H-pyrrolo [ 2 , 1-c ] [1,4] benzodiazepine . The 
title compound was obtained as a pale pink solid (0.23 
g, 37%). MS (+FAB) m/z: 516 (M+H) . 
Analysis for: C31H25N5O3 . 
Calcd: C, 72.22; H, 4.89; N, 13,58. 
Found: C, 71.47; H, 4.63; N, 12.95. 

Example 366 

M-r3-Chlor n-4-(5H, HH-nvrrolo f 2 , 1 -c 1 f 1 , 4 1 benzodiazepine- 

i n-rarhonvl 1 -phenyl 1 -2- thiophen-2 -vl -benzamide 
Step a) 2-Bromobenzoyl chloride 

To a solution of 2-bromobenzoic acid (1.88 g, 
9.35 mmol) in anhydrous tetrahydrofuran (20 ml), under 
nitrogen, was added 1 drop of dimethyl formamide followed 
by addition of oxalyl chloride (1 ml, 11.4 mmol). The 
mixture was stirred at room temperature until gas 
evolution ceased and then heated to reflux. The 
solution was cooled to room temperature before being 
concentrated in vacuo to produce a golden colored oil 
(1.87 g, 91%) which was used without further 
purification. 

Step b) 2-Bromo-N- [3-chloro-4- (10, ll-dihydro-5H- 
pyrrolo[2, 1-c] [1, 4] benzodiazepine-10-carbonyl) -phenyl] - 
benzamide 
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To a stirred solution of the product of 10,11- 
dihydro-10- (2-chloro-4-aminobenzoyl) -5H-pyrrolo[2, 1- 
c] [1, 4] benzodiazepine (2.25 g. 6,66 mmol) in dichloro- 
methane (40 ml), under nitrogen, was added triethylamine 
(1.19 ml, 8.53 mmol). The mixture was cooled to 0°C 
before a solution of 2-bromobenzoyl chloride (1.87 g, 
8.52 mmol) in dichloromethane (20 ml) was added 
dropwise. The cooling bath was removed and stirring 
wascontinued for 14 hours. The reaction mixture was 
poured into water. The organic layer was separated and 
sequentially washed with water, saturated aqueous sodium 
bicarbonate, and water. The organic solution was dried 
(Na2S04) and concentrated in vacuo to yield a pale 
orange foam (2.0 g, 58%). Purif i-cation by flash 
chromatography on silica gel with hexane-ethyl acetate 
(1:1) as the mobile phase resulted in a colorless powder 
(1.39 g, 40%), m.p. 188-189°C. MS (EI) ,m/z: : 519 (M + ) 
Analysis for: C26 H 19 B *"C1N302 + 0.5 H2O 
Calcd: C, 58.93; H, 3.80; N, 7.93. 
Found: C, 59.12; H, 3.62; N, 7.75. 
Step c) N-[3-Chloro-4-(5H,llH-pyrrolo[2,l- 
c] [1, 4] benzodiazepine -10-carbonyl) -phenyl] -2-thiophen- 
2-yl-benzamide 

The 2 -bromo-N- [ 3 -chloro-4 - ( 10 , ll-dihydro-5H- 
pyrrolo[2, 1-c] [1, 4 ] benzodiazepine-10-carbonyl) -phenyl] - 
benzamide (1.04 g, 2.0 mmol) and thiophene-2-boronic 
acid (0.32 g, 2.4 mmol), and barium hyroxide octahydrate 
(0.88 g, 2.8 mmol) was suspended in ethylene glycol 
dimethyl ether (28.8 ml) and water (4.8 ml). The 
heterogeneous mixture was stirred at room temperature 
and purged with nitrogen for ten minutes before 
bis (triphenylphosphine) palladium (II) chloride (0.17 g, 
0.24 mmol) was added. The reaction was capped with a 
nitrogen balloon and heated in an oil bath at 70°C. 
After 20 hours, additional thiophene-2-boronic acid 
(0.13 g, 1 mmol) was added to the reaction. After 24 
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hours additional bis (triphenylphosphine) - 
palladium (II) chloride (84 mg, 0.12 mmol) was added to 
the reaction flask. The reaction was cooled to room 
temperature and the mixture was extracted into benzene. 
The combined organic extracts were washed with brine, 
dried (MgS04 ) , filtered and concentrated in vacuo to 
yield a brown solid (1.42 g) . The solid was triturated 
with ethyl acetate and filtered. The filtrate was 
purified by flash chromatography using silica gel with 
hexane-ethyl acetate (1:1) as the mobile phase to afford 
a pale yellow solid (0.59 g, 56%), which was dried under 
vacuum at 78°C for two days, m.p. 132-136°C. MS 
(EI), m/z: 523 (M + ). 

Analysis for: C30H22CIN3O2S +0.5 H2O 
Calcd: C, 67.53; H, 4.36; N, 7.88. 
Found: C, 67.53; H, 4.08; N, 7.90. 

ExajBBlg 3 §7 

N-r3-Chlo ro-4-(5H.llH-pvrrolor2.1-c1 [1 , 41 benzodiazeoine-lQ- 
carbonvl) -ohenvll -2-ovridin-3-vl-benzamide 
The compound of Example 3 67 was prepared in 
substantially the same manner as described in Example 3 66 
following the steps 366a and 365b. In Step 366a, 2- 
(pyridin-3-yl) -benzoic acid was substituted for 2- 
bromobenzoic acid. Preparation of 2- (pyridin-3-yl) -benzoic 
acid was carried out in the manner of Timari, et al (Chem. 
Ber. 1992, 125, 929) substituting 3-bromopyridine in place of 
2-bromopyridine. The title compound was obtained as an off- 
white powder (0.21 g, 40%) m.p. 155-158°C. 
Analysis for: C31H23CIN4O2 + 0.85 H2O 
Calcd: C, 69.68; H, 4.66; N, 10.49. 
Found: C, 69.69; H, 4.70; N, 10.16. 
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Examole 3 68 

N-f3-Ch.1oro-4-f5H.1lH-nvrrolor2.1-r1 n r ^^ n Z nrti^p ft -in, 

carbonvl) -t>henvl 1 -2-ovridin-4-vi daenzaniidg 
The compound of Example 368 was prepared in 
substantially the same manner as described in Example 366 
following steps 366a and 366b. In Step 366a, 2- (pyridin-4- 
yl) -benzoic acid was substituted for 2-bromobenzoic acid. 
Preparation of 2- (pyridin-4-yl) -benzoic acid was carried out 
in the manner of Timari, et al (Chem. Ber. 1992, 125, 929) 
substituting 4 -bromopyridine hydrochloride and an additional 
equivalent of base in place of 2 -bromopyridine. The title 
compound was obtained as a pale yellow solid (1.21 g, 53%) 
m.p. 165-168°C. 

Analysis for: C31H23CIN4O2 + 0.47 H20 
Calcd: C, 70.59; H, 4.57; N, 10.62. 
Found: C, 70.58; H, 4.50; N, 10.33. 

Example 

P- [±z f 3~Methoxv-5H, llH-nvrroln \7 . 1 - 
Cl f l,41hPnzodiazepine-10-carbonvl ) - phenyl 1 -2-pvridin-2- 

Step a) 2-Methoxy-4- [ (2-pyridin-2-ylbenzoyl> amino] 
benzoyl chloride 

To a solution of 2-methoxy-4- [ (2-pyridin-2- 
ylbenzoyl) amino] benzoic acid {0.92 g, 2.64 mmoD .in 
anhydrous tetrahydrofuran (25 ml), under nitrogen, was 
added 1 drop of dimethylf ormamide followed by addition 
of oxalyl chloride (0.28 ml, 3.17 mmol) . The mixture 
was stirred at room temperature until gas evolution 
ceased. The solution was concentrated in vacuo to 
produce a tan solid (1.16 g) which was used without 
further purification in Example 369 step b. 
Step b) N-[4-(3-Methoxy-5H,llH-pyrrolo[2,l- 
c] [1, 4]benzodiazepine-10-carbonyl) -phenyl] -2-pyridin-2- 
yl-benzamide 

To a stirred solution of the product from Reference 
Example 6, 10, ll-dihydro-5H-pyrrolo[2, 1- 



WO 97/49708 



PCT/US97/10755 



-165- 

c] [1,4] benzodiazepine (0.405 g. 2.20 mmol) in dichloro- 
methane (30 ml), under nitrogen, was added triethylamine 
(0.37 ml, 2.64 mmol). The mixture was cooled to 0°C and 
a solution of the crude 2-methoxy-4- [ (2-pyridin-2- 
ylbenzoyl) -amino] benzoyl chloride (1.16g) in 
dichlorome thane (30 ml) was added dropwise. After 5 
hours the reaction mixture was poured into water. The 
organic layer was separated and sequentially washed 
twice with water and aqueous sodium bicarbonate, and 
once with water. The organic solution was dried 
(Na2S04) and concentrated in vacqp to give a marron 
solid (1.1 g, 94%) . Purification by flash 
chromatography on silica gel with hexane-ethyl acetate- 
methlyene chloride-methanol (3:6:2:0.5) as a mobile 
phase, followed by concentration in vacuo , resulted in a 
pale, purple solid (0.88 g, 76%), m.p. 138-140°C. MS 
{ FAB) ,m/z : 515 (M+H) . 
Analysis for: C32H26N4O3 +0.43 H2O 

Calcd: C, 73.58; H, 5.18; N, 10.73. 
Found: C, 73.59; H, 5.05; N, 10.47. 

Eftflyrole 37Q 

N-f4-(3-Pim^thv^minomethvl-5HrUH'Pvr?r9;or^l-c1 

ri. 41benzodiazeDine-10~carbonvl^3-met:hoxv-ohenvn -2- 

Into a flask equipped with a reflux condenser 
was placed under nitrogen product of Example 369 step b, 
N- ( 4- ( 3 -methoxy-5H , llH-pyrrolo [2,1- 

c] [1, 4] benzodiazepine-10-carbonyl) -phenyl] -2-pyridin-2- 
yl-benzamide (0.37 g, 0.71 mmol), N,N,N',N'- 
tetramethyldiaminomethane (0.15 mg, 1.4 mmol), 
paraformaldehyde (85 g, 2.8 mmol), tetrahydrofuran (5 
ml) and methanol (5 ml) . After stirring at room 
temperature for two minutes glacial acetic acid (85m g r 
1.4 mmol) was added. The solution was stirred at room 
temperature for 14 hours. The reaction was concentrated 
in vacuo , redissolved in dichloromethane and washed 
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sequentially with saturated aqueous sodium bicarbonate, 
water, saturated aqueous sodium bicarbonate and water.. 
The organic solution was dried (Na2S04) and concentrated 
in Vacuo to afford an of f -colorless foam (0,39 g, 96%). 
Purification by flash chromatography using silica gel 
with dichloromethane-methanol (9:1) as the mobile phase, 
afforded a colorless foam. The foam was redissolved in 
dichlorome thane, filtered through diatomaceous earth, 
concentrated in VACUO and dried under vacuum at 78°C 
overnight to afford an off-white solid (0.24 g, 59%), 
m.p. 132-134°C (dec) . 
Analysis for: C35H33N5O3 +0.89 H2O 
Cald'd: C, 71.53; H, 5.97; N, 11.92. 
Found: C, 71.52; H, 5.63; N, 11.89. 

Example 171 

N- f 3~PrQmQ-4- (5H, llH-pvrrol o f 2 . 1-Hfl , 4 1 benzndi azenine- 

l P-cgrfrOTVI ) Phenyl 1 -?-nvridin-?-vi -hpn^ ni Ho 
Step a) 2- (Pyridin-2-yl) benzoyl chloride 

A solution of 2- (pyridin-2-yl) benzoic acid 
(2.85 g, 14.3 mmol) in dry tetrahydrof uran (20 ml) was 
treated with 1 drop of dimethyl formamide followed by 
oxalyl chloride (1.5 ml, 17.1 mmol) in dry 
tetrahydrofuran (5 ml), when the gas evolution ceased 
the mixture was heated to reflux for 5 minutes, cooled 
to room temperature and concentrated in varnn to a 
bright yellow solid. The solid was slurried with 
tetrahydrofuran (20 ml) and reconcentrated. The crude 
acid chloride was used in the next step without further 
purification. 

Step b) Methyl 2-Bromo-4- [ (2-pyridin-2-yl- 
benzoy 1 ) amino ] benzoate 

A slurry of 2- (pyridin-2-yl) benzoyl chloride 
in dichloromethane {2 o ml) was added to a solution of 
methyl 2-bromo-4-amino benzoate (3 g, 13 mmol) and 
triethylamine (2.5 ml, 18 mmol) in dichloromethane (50 
ml) which was cooled to 0°C. Stirring at room 
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temperature was maintained for 4 hours. The reaction 

was quenched with 20% acetic acid, wash sequentially 

with saturated aqueous sodium bicarbonate, water then 

saturated brine solution. The solution was dried 

(MgS04), filtered and concentrated in vacuo to give 

5.23 g (97%) of a colorless foam. MS (+FAB) m/z: 

411/413 (M+H) + . 

Analysis for: C20H15BrN2O3 

Calcd: C, 58.41; H, 3.68; N, 6.81. 

Found: C, 57.73; H, 3.66; N, 6.54. 

Step c) 2-Bromo-4- [ (2-pyridin-2-yl- 

benzoyl) amino] benzoic acid 

A solution of methyl 2-bromo-4- ( (2-pyridin-2- 
yl-benzoyl) amino] benzoate in methanol (100 ml) was 
treated with IN sodium hydroxide (15 ml, 1.2 eq) . The 
solution was warmed to reflux for 3.5 hours and . 
additional IN sodium hydroxide was added (10.4 ml., 2 eq 
total) . Reflux was maintained for 2 additional hours 
and the reaction was stirred at room temperature 
overnight. The sample was concentrated in vacuo to a 
syrup and diluted with water. The aqueous solution was 
washed with ethyl acetate and the aqueous layer was 
adjusted to a pH of 4.5-5 with acetic acid. The product 
was precipitated, filtered and air dried to give a tan 
solid (4.43 g, 87%). MS (EI) m/z: 397/399 (M+) . 
Step d) 2-Bromo-4- [ (2-pyridin-2-yl-benzoyl)amino] 
benzoyl chloride 

To a solution of 2-bromo-4- [ (2-pyridin-2-yl- 
benzoyl) amino) benzoic acid (1.4 g, 3.52 mmol) in 
anhydrous tetrahydrofuran (25 ml) , under nitrogen, was 
added 1 drop of dimethyl formamide followed by the 
addition of oxalyl chloride (0.37 ml, 4.23 mmol). The 
mixture was stirred at room temperature until gas 
evolution ceased and then heated to reflux for 15 
minutes. The reaction mixture was cooled to room 
temperature and concentrated in vacuo to produce a tan 
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solid (1.385g. 95%) which was used without further 
purification. 

Step e) N- [3-Bromo-4- (5H, llH-pyrrolo [2 , 1-c] [1,4] 

benzodiazepine-10-carbonyl) -phenyl] -2-pyridin-2-yl- 
benzamide 

To a stirred solution of the product from 
Reference Example 6, 10, ll-dihydro-5H-pyrrolo [2 , 1- 
c] [1, 4] benzodiazepine (0.54 g. 2.93 mmol) in dichloro- 
methane (35 ml), under nitrogen, was added triethylamine 
(0.49 ml, 3.52 mmol). The mixture was cooled to 0°C 
before a suspension of the crude 2-bromo-4- [ (2-pyridin- 
2 -ylbenzoyl) amino] benzoyl chloride (1.4g) in 
dichloromethane (5 ml) was added dropwise. After the 
addition was complete, the reaction mixture was allowed 
to warm to room temperature. After 18 hours the 
reaction mixture was poured into water and sequentially 
washed with water, saturated aqueous sodium bicarbonate, 
twice with 10% aqueous acetic acid, once with saturated 
aqueous sodium bicarbonate and once with water. The 
organic solution was dried (Na2S04), filtered and in 
YflCUQ to yield a dark purple foam (1.73 g) . 
Purification by flash chromatography on silica gel with 
hexane-ethyl acetate (1:2) as the mobile phase, followed 
bv concentration in vacuo , resulted in a colorless solid 
(1.23 g, 75%), m.p. 227.5-229°C. MS (ESI) t m/z : 563 
(M + ). 

Analysis for: C3iH23BrN402 

Calcd: C, 66.08; H, 4.11; N, 9.94. 

Found: C, 65.84; H, 3.86; N, 9.85. 
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Binding Assay to Rat Hepatic Receptors 

Rat liver plasma membranes expressing the 
vasopressin Vi receptor subtypes are isolated by sucrose 
density gradient according to the method described by 
Lesko et al, (1973). These membranes are quickly sus- 
pended in 50.0 mM Tris.HCl buffer, pH 7.4, containing 
0.2% bovine serum albumin (BSA) and 0.1 mM phenylmethyl- 
sulfonylf luoride (PMSF) and kept frozen at -70°C until 
used in subsequent binding experiments . For binding 
experiments, the following is added to the wells of a 
ninety-six well format microtiter plate: 100 \il of 100.0 

mM Tris.HCl buffer containing 10.0 mM MgCl2, 0.2% heat 
inactivated BSA and a mixture of protease inhibitors: 
leupeptin, 1.0 mg %; aprotinin, 1.0 mg %; 1,10-phen- 
anthroline, 2.0 mg %; trypsin inhibitor, 10.0 mg % and 
0.1 mM PMSF, 20.0 \il of [phenylalanyl-3 , 4 , 5 , - 3 H] vaso- 
pressin (S.A.. 45.1 Ci/mmole) at 0.8 nM, and the reaction 
initiated "by the addition of 80 ^ll of tissue membranes 
containing 20 jxg of tissue protein. The plates are kept 
undisturbed on the bench top at room temperature for 120 
min. to reach equilibrium. Non-specific samples are 
assayed in the presence of 0.1 HM of the unlabeled 
antagonist phenylalanylvasopressin, added in 20.0 |il 

volume. For test compounds, these are solubilized in 
50% dimethylsulfoxide (DMSO) and added in 20.0 ^1 volume 
to a final incubation volume of 200 |xl. Upon completion 
of binding, the content of each well is filtered off, 
using a Brandel® cell Harvester (Gaithersburg, MD) . The 
radioactivity trapped on the filter disk by the ligand- 
receptor complex is assessed by liquid scintillation 
counting in a Packard LS Counter, with an efficiency of 
65% for tritium. The data are analyzed for IC50 values 
by the LUNDON-2 program for competition (LUNDON 
SOFTWARE , OH) . 
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Binfling Assay to Rat Kidnev Mftdullarv v 2 Receotnr* 

Medullary tissues from rat kidneys are 
dissected out, cut into small pieces and soaked in a 
0.154 mM sodium chloride solution containing 1.0 mM EDTA 
with many changes of the liquid phase, until the solu- 
tion is clear of blood. The tissue is homogenized in a 
0.25 M sucrose solution containing 1.0 mM EDTA and 0.1 
mM PMSF using a Potter-Elvehjem homogenizer with a 
teflon pestle. The homogenate is filtered through 
several layers (4 layers) of cheese cloth. The filtrate 
is rehomogenized using a dounce homogenizer, with a 
tight fitting pestle. The final homogenate is centri- 
fuged at 1500 x g for 15 min. The nuclear pellet is 
discarded arid the supernatant fluid recentrifuged at 
40,000 x g for 30 min. The resulting pellet formed 
contains a dark inner part with the exterior, slightly 
pink. The pink, outer part is suspended in a small 
amount of 50.0 mM Tris.HCl buffer, pH 7.4. The protein 
content is determined by the Lowry's method (Lowry et 
al, J. Biol. Chem., 1953). The membrane suspension is 
stored at -70°C, in 50.0 mM Tris.HCl, containing 0.2% 
inactivated BSA and 0.1 mM PMSF in aliquots of 1.0 ml 
containing 10.0 mg protein per ml of suspension until 
use in subsequent binding experiments. 

For binding experiments, the following is 
added in \il volume to wells of a 96 well format of a 
microtiter plate: 100.0 \il of 100.0 mM Tris.HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg %; 
aprotinin, 1.0 mg %; 1 , 10-phenanthrcline, 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 p.1 of 
[ 3 H] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
rlM and the reaction initiated by the addition of 80.0 
of tissue membranes (200.0 jig tissue protein). The 
plates are left undisturbed on the bench top for 120 
min. to reach equilibrium. Non-specific binding is 
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assessed in the presence of 1.0 fiM of unlabeled ligand, v 
added in 20 |ll volume. For test compounds, these are 
solubilized in 50% dimethylsulf oxide (DMSO) and added in 
20.0 \il volume to a final incubation volume of 200 pi. 

Upon completion of binding, the content of each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE , OH) . The 
results of this test on representative compounds of this 
invention are shown in Tables 1, 2 and 3. 
Radioligan d Binding Experiments with Human platelet 
Membranes 

Platelet Source: Hudson Valley Blood Services, 
Westchester Medical Center, Valhalla, NY. 
Platelet M Pmhrane Preparation: 

Frozen platelet rich plasma (PRP) , received 
from the Hudson Valley Blood Services, are thawed to 
room temperature. The tubes containing the PRP are 
centrifuged at 16,000 x g for 10 min. at 4°C and the. 
supernatant fluid discarded. The platelets resuspended 
in. an equal volume of 50.0 mM Tris.HCl, pH 7 . 5 con- 
taining 120 mM NaCl and 20.0 mM EDTA. The suspension is 
recentrifuged at 16,000 x g for 10 min. This washing 
step is repeated one more time. The wash discarded and 
the lysed pellets homogenized in low. ionic strength 
buffer of Tris.HCl, 5.0 mM, pH 7.5 containing 5.0 mM 
EDTA. The homogenate is centrifuged at 39,000 x g for 
10 min. The resulting pellet is resuspended in Tris.HCl 
buffer, 70.0 mM, pH 7.5 and recentrifuged at 39,000 x g 
for 10 min. The final pellet is resuspended in 50.0 mM 
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Tris.HCl buffer pH 7.4 containing 120 mM NaCl and 5.0 mM 
KC1 to give 1.0-2.0 mg protein per ml of suspension. 
Binding to Vasopressin Vj_ receptor subtvne in flyman 

Platelet Membranes: 

In wells of 96 well format microtiter plate, 
add 100 \il of 50.0 mM Tris.HCl buffer containing 0.2% 

BSA and a mixture of protease inhibitors (aprotinin, 
leupeptin etc.). Then add 20 [il of [ 3 H]Ligand (Manning 
or Arg 8 Vasopressin) , to give final concentrations 
ranging from 0.01 to 10.0 nM. Initiate the binding by 
adding 80.0 |J.l of platelet suspension (approx. 100 fig 
protein) . Mix all reagents by pipetting the mixture up 
and down a few times. Non specific binding is measured 
in the presence of 1.0 fiM of unlabeled ligand (Manning 

or Arg 8 Vasopressin) . Let the mixture stand undisturbed 
at room temperature for ninety (90) min. Upon this 
time, rapidly filter off the incubate under vacuum 
suction over GF/B filters, using a Brandel® Harvester. 
Determine the radioactivity caught on the filter disks 
by the addition of liquid scintillant and counting in a 
liquid scintillator. 

Binding tfl Membranes of Mouse Fibroblast cell Ling fLV- 
2) Transfected with the cDNA Expressing the Human Vo 
Vasopressin Receptor 
Membrane Preparation 

Flasks of 175 ml capacity, containing attached 
cells grown to confluence, are cleared of culture medium 
by aspiration. The flasks containing the attached cells 
are rinsed with 2x5 ml of phosphate buffered saline 
(PBS) and the liquid aspirated off each time. Finally, 
5 ml of an enzyme free dissociation Hank's based 
solution (Specialty Media, Inc., Lafayette, NJ) is added 
and the flasks are left undisturbed for 2 min. The 
content of all flasks is poured into a centrifuge tube 
and the cells pelleted at 300 x g for 15 min. The 
Hank's based solution is aspirated off and the cells 
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homogenized with a polytron at setting #6 for 10 sec in 
10.0 mM Tris.HCl buffer, pH 7.4 containing 0.25 M 
sucrose and 1.0 mM EDTA. The homogenate is centrifuged 
at 1500 x g for 10 min to remove ghost membranes. The 
supernatant fluid is centrifuged at 100,000 x g for 60 
min to pellet the receptor protein. Upon completion, 
the pellet is resuspended in a small volume of 50.0 mM 
Tris.HCl buffer, pH 7.4. The protein content is 
determined by the Lowry method and the receptor 
membranes are suspended in 50.0 mM Tris.HCl buffer 
containing 0.1 mM phenylmethylsulf onyl fluoride (PMSF) 
and 0.2% bovine serum albumin (BSA) to give 2.5 mg 
receptor protein per ml of suspension. 
Receptor Binding 

For. binding experiments, the following is 
added in |il volume to wells of a 96 well format of a 
microtiter plate: 100.0 |Xl of 100.0 mM Tris.HCl buffer 
containing 0.2% heat inactivated BSA, 10.0 mM MgCl2 and 
a mixture of protease inhibitors: leupeptin, 1.0 mg %; 
aprotinin, 1.0 mg %; 1, 10-phenanthroline, 2.0 mg %; 
trypsin inhibitor, 10.0 mg % and 0.1 mM PMSF, 20.0 |il of 

[ 3 H] Arginine 8 , vasopressin (S.A. 75.0 Ci/mmole) at 0.8 
nM and the reaction initiated by the addition of 80.0 |il 

of tissue membranes (200.0 \ig tissue protein). The 
plates are left undisturbed on the bench top for 120 min 
to reach equilibrium. Non specific binding is assessed 
in the presence of 1.0 |IM of unlabeled ligand, added in 
20 |il volume. For test compounds, these are solubilized 
in 50% dimethylsulf oxide (DMSO) and added in 20.0 |Xl 
volume to a final incubation volume of 200 |il . Upon 
completion of binding, the content of each well is 
filtered off, using a Brandel® cell Harvester 
(Gaithersburg, MD) . The radioactivity trapped on the 
filter disk by the ligand-receptor complex is assessed 
by liquid scintillation counting in a Packard LS 
Counter, with an efficiency of 65% for tritium. The 
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data are analyzed for IC50 values by the LUNDON-2 
program for competition (LUNDON SOFTWARE, OH) . 
Oxytocin Recmr.nr Binding 

(a) Membrane Preparation 

Female Sprague-Dawley rats weighing approxi- 
mately 200-250 g are injected intramuscularly (i.m.) 
with 0.3 mg/kg of body weight of diethylstilbestrol 
(DES) . The rats are sacrificed 18 hours later under 
pentobarbital anesthesia. The uteri are dissected out, 
cleaned of fat and connective tissues and rinsed in 50 
ml of normal saline. The tissue pooled from six rats is 
homogenized in 50 ml of 0.01 mM Tris.HCl, containing 0.5 
mM dithiothreitol and 1.0 mM EDTA, adjusted to pH 7.4, 
using a polytron at setting 6 with three passes of 10 
sec each. The homogenate is passed through two (2) 
layers of cheesecloth and the filtrate centrifuged at 
1000 x g for 10 min. The clear supernatant is removed 
and recentrifuged at 165,000 x g for 30 min. The re- 
sulting pellet containing the oxytocin receptors is 
resuspended in 50.0 mM Tris.HCl containing 5 . 0 mM MgCl2 
at pH 7.4, to give a protein concentration of 2.5 mg/ml 
of tissue suspension. This preparation is used in sub- 
sequent binding assays with [ 3 H] Oxytocin. 

(b) Radioligand Binding 

Binding of 3 , 5- [3h] Oxytocin ([ 3 H]OT) to its 
receptors is done in microtiter plates using [ 3 H]OT, at 
various concentrations, in an assay buffer of 50.0 mM 
Tris.HCl, pH 7.4 and containing 5.0 mM MgCl2, and a 
mixture of protease inhibitors: BSA, 0.1 mg; aprotinin, 
1.0 mg; 1 , 10-phenanthroline, 2.0 mg; trypsin, 10.0 mg; 
and PMSF, 0.3 mg per 100 ml of buffer solution. Non- 
specific binding is determined in the presence of 1.0 uM 
unlabeled OT. The binding reaction is terminated after 
60 min., at 22°C, by rapid filtration through glass 
fiber filters using a Brandel® cell harvester (Bio- 
medical Research and Development Laboratories, Inc., 
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Gaithersburg, MD) . Competition experiments are con- 
ducted at equilibrium using 1.0 nM [ 3 H]OT and varying 
the concentration of the displacing agents. The 
concentrations of agent displacing 50% of [^H]0T at its 
sites (IC50) are calculated by a computer assisted 
LUNDON-2 program (LUNDON SOFTWARE INC., Ohio, USA) ♦ 

The results of this assay on representative 
examples are shown in Table 4. 

When the compounds are employed for the above utility, 
they may be combined with one or more pharmaceutical ly 
acceptable carriers, for example, solvents, diluents and 
the like, and may be administered orally in such forms 
as tablets, capsules, dispersible powders, granules, or 
suspensions containing, for example, from about 0.05 to 
5% of suspending agent, syrups containing, for example, 
from about 10 to 50% of sugar, and elixirs containing, 
for example, from about 20 to 50% echanol, and the like, 
or parenterally in the form of sterile injectable 
solution or suspension containing from about 0.05 to 5% 
suspending agent in an isotonic medium. Such 
pharmaceutical preparations may contain, for example, 
from about 0.05 up to about 90% of the active ingredient 
in combination with the carrier, more usually between 
about 5% and 60% by weight. 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity of 
the condition being treated. However, in general, 
satisfactory results are obtained when the compounds of 
the invention are administered at a daily dosage of from 
about 0.5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 500 
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mg of the active compound in intimate admixture with a 
solid or liquid pharmaceutical ly acceptable carrier. 
This dosage regimen may be adjusted to provide the 
optimal therapeutic response. For example, several 
divided doses may be administered daily or the dose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These active compounds may be administered 
orally as well as by intravenous, intramuscular, or 
subcutaneous routes. Solid carriers include starch, 
lactose, dicalcium phosphate, microcrystalline cellu- 
lose, sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfact- 
ants and edible oils such as corn, peanut and sesame 
oils, as are appropriate to the nature of the active 
ingredient and the particular form of administration 
desired. Adjuvants customarily employed in the pre- 
paration of pharmaceutical compositions may be advan- 
tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 
are solid compositions, particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 
suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
water suitably mixed with a surfactant such as hydroxy- 
propylcellulose. Dispersions can also be prepared in 
glycerol, liquid polyethylene glycols and mixtures 
thereof in oils. Under ordinary conditions of storage 
and use, these preparation contain a preservative to 
prevent the growth' of microorganisms. 
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The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 
preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exists. 
It must be stable under the conditions of manufacture 
and storage and must be preserved against the contam- 
inating action of microorganisms such as bacteria and 
fungi. The carrier can be a solvent or dispersion 
medium containing, for example, water, ethanol, polyol 
(e.g., glycerol, propylene glycol and liquid poly- 
ethylene glycol), suitable mixtures thereof, and 
vegetable oils. 
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Table 1 

Binding Assay to Rat Hepatic Receptors and Rat KidnPy 

Medullary Receptors or ^Bind ing to Vi_ Rerenfnr 
Subtype in Human Platelet and * ♦ Rinding to Memhranpg gf 
Mouse Fibroblast Cell Line (LV-2) Tran gfeeted with thp 
cDNA Expressing the Human V? Receptor 

N NH-R 



-EX.- . 
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£ , 

'A 






' .72 \\ 
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CH 


0.033 
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**0.005 
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- c(>h CV c ^3 

0CH 3 
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10 |IM 
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H 


. C o-<Q 
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0.001 
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H 


-CH2CH(CH3)2 
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1 |IM 
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N 
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CH 3 


0.087 


0.011 
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1 \m 
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0 . 0018 


Q 
O 


L 


ri 


Br 

-CO-Q 


0 . 007 


0 . 0016 


301 


c 


H 




94% at 
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-COH^H-F 
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-CH2CH(CH3)2 


89% at 
10 HM 


55% at 
10 fiM 
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Table 1A 

Binding Assay to Rat Heoatir Rscsnmrs a nd r*i- Kidney 

Medu ll ary V2 Recepr.ors or »Bindinn t-n Vj ^ Roronmr 
Subtype in Human PlafPl Pt- and «»RinrH na l-n Mpmhranpg nf 
Mouse Fibroblast Cel] Line H.V-7) r^ nsferf.Pd wit-h rho 
CDNA Expressing the Human Vo Recmrnr 




Ex. No. 
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vi 

IC50(UM) 


V2 
IC50(UM) 
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-c— (fj 
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0 C , H 3 
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0.028 
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0 

c-c(CH 3 ) 2 -o-^-a 
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EX. NO. 


X 
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Ex. No. 
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Ex. No. 
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Table 2 

Binding Assay to Raf Henatir Rprpncnrs and Rat Kidney 

Medullary V2 Recenr.nrs or *Bindina to Rsrsnl-nr 
Subtype in Human Platelet and *»Bindi na to Membranes of 
Mouse Fibroblast Cell Line (LV-2) Trar> fi fp r ren- uirh t-h a 
cDNA Expressing the Human Reoentor 
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Table 3 

Binding Assay to Rat Hepatic Vj_ Rfirpntors and Ear Kidney 

Medullary Receptors or »Binding to Vj _ Receptor 
Subtype in Human Platelet and "Binding to Membranes of 
Mouse Fibroblast Cell Line (LV-2) Tran sfected wir.Y) frft p 
cDNA Expressing the Human V? Receptor 

CH 2 N(CH 3 ) 2 
N ^NH-R 



EX. \ 
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Ocytocin Binding ftssy 



Ex. No. 


Dose (|JM) 
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IC50 (|1M) 
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354 
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14 


10 


96 


0.58 


18 


5 


97 


0.31 



Effects on the Antagonism of Endogenous Arginine 
Vasopressin Antidiuretic (V2) Response in Conscious Rats 
with Free Access to Water Drinking Before but not During 
the Experiment: • 

Male or female normotensive Sprague-Dawley rats 
(Charles River Laboratories, Inc., Kingston, NY) of 400- 
4 50 g body weight were supplied with Laboratory Rodent 
Feed #5001 (PMI Feeds, Inc., Richmond, IN) and water ad 
libitum. On the day of test, rats were placed indivi- 
dually into metabolic cages equipped with stainless 
steel screens (to separate the feces from the urine) and 
funnels for collection of urine. Vehicle or reference 
agent was given at various oral doses. During the test, 
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rats were not provided with water or food. Urine was 
collected for four hours after dosing of the test 
compound. At the end of four hours, urine volume was 
measured. Urinary osmolality was determined using a 
5 Fiske One-Ten Osmometer (Fiske Associates, Norwood, MA 
02062) or an Advanced CRYOMATIC Osmometer, Model 3C2 
(Advanced Instruments, Norwood, MA). Determinations of 
Na + , K + and Cl~ ion were carried out using ion specific 
electrodes in a Beckman SYNCHRON EL-ISE Electrolyte 
10 System analyzer. In the following results, increased 
urine volume and decreased osmolality relative to AVP- 
control indicates activity. The results of this test on 
representative compounds of this invention are shown in 
Table 5. ... 
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TABLE 5 

Rat Urine Volume Data and Binding Assay to Membranes of Mouse 
5 Fibroblast Cell Line ( LV-2) Transfected with the cDNA Expressing 

the Human V2 Receptor 



Example Number Urine Volume Vasopressin Binding 

10 (ml/ 4 hrs) Human V2 Receptor 

10 mg/kg rat p.o. nM 
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15 
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34.1 
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31 
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39.8 
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24.6 


1 




367 


15.0 


2.7 




368 


10.1 


72.3 


30 


369 


27.5 


2 




370 


32 


231 




371 


26.3 





*Volume of urine produced in a 4 hour time perion by the oral 
35 administration of 10 mg/kg dose to rats. 
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The compounds of the present invention can be 
used in the form of salts derived from pharmaceutical^ 
or physiologically acceptable acids or bases. These 
salts include, but are not limited to, the following: 
5 salts with inorganic acids such as hydrochloric acid, 
sulfuric acid, nitric acid, phosphoric acid and, as the 
case may be, such organic acids as acetic acid, oxalic 
acid, succinic acid, and maleic acid. Other salts 
include salts with alkali metals or alkaline earth 

10 metals, such as sodium, potassium, calcium or magnesium 
or with organic bases. The compounds can also be used 
in the form of esters, carbamates and other conventional 
"pro-drug" forms, which, when administered in such form, 
convert to the active moiety Jjj vivo . 

15 When the compounds are employed for the above 

utilities, they may be combined with one or more 
pharmaceutical^ acceptable carriers, for example, sol- 
vents, diluents and the like, and may be administered 
orally in such forms as tablets, capsules, dispersible 

20 powders, granules, or suspensions containing, for exam- 
ple, from about 0.05 to 5% of suspending agent, syrups 
containing, for example, from about 10 to 50% of sugar, 
and elixirs containing, for example, from about 20 to 
50% ethanol, and the like, or parenterally in the form 

25 of sterile injectable solutions or suspensions contain- 
ing from about 0.05 to 5% suspending agent in an 
isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the 
active ingredient in combination with the carrier, more 

30 usually between about 5% and 60% by weight. 

The effective dosage of active ingredient 
employed may vary depending on the particular compound 
employed, the mode of administration and the severity of 
the condition being treated. However, in general, 

35 satisfactory results are obtained when the compounds of 
the invention are administered at a daily dosage of from 
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about 0*5 to about 500 mg/kg of animal body weight, 
preferably given in divided doses two to four times a 
day, or in a sustained release form. For most large 
mammals the total daily dosage is from about 1 to 100 
5 mg, preferably from about 2 to 80 mg. Dosage forms 
suitable for internal use comprise from about 0.5 to 
500 mg of the active compound in intimate admixture with 
a solid or liquid pharmaceutical ly acceptable carrier. 
This dosage regimen may be adjusted to provide the 

10 optimal therapeutic response. For example, several 

divided doses may be administered daily or the dose may 
be proportionally reduced as indicated by the exigencies 
of the therapeutic situation. 

These, active compounds . may be administered 

15 orally as well as by intravenous, intramuscular, or sub- 
cutaneous routes. Solid carriers include starch, lac- 
tose, dicalcium phosphate, microcrystalline cellulose, 
sucrose and kaolin, while liquid carriers include 
sterile water, polyethylene glycols, non-ionic surfac- 

20 tants and edible oils such as corn, peanut and sesame 

oils, as are appropriate Co the nature of the active in- 
gredient and the particular form of administration de- 
sired. Adjuvants customarily employed in the prepara- 
tion of pharmaceutical compositions may be advan- 

25 tageously included, such as flavoring agents, coloring 
agents, preserving agents, and antioxidants, for 
example, vitamin E, ascorbic acid, BHT and BHA. 

The preferred pharmaceutical compositions from 
the standpoint of ease of preparation and administration 

30 are solid compositions, particularly tablets and hard- 
filled or liquid-filled capsules. Oral administration 
of the compounds is preferred. 

These active compounds may also be adminis- 
tered parenterally or intraperitoneally . Solutions or 

35 suspensions of these active compounds as a free base or 
pharmacologically acceptable salt can be prepared in 
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water suitably mixed with a surfactant such as hydrox- 
ypropylcellulose. Dispersions can also be prepared in . 
glycerol, liquid, polyethylene glycols and mixtures 
thereof in oils.. Under ordinary conditions of storage 
5 and use, these preparations contain a preservative to 
prevent the growth of microorganisms. 

The pharmaceutical forms suitable for in- 
jectable use include sterile aqueous solutions or dis- 
persions and sterile powders for the extemporaneous 

10 preparation of sterile injectable solutions or disper- 
sions. In all cases, the form must be sterile and must 
be fluid to the extent that easy syringability exits. 
It must be stable under conditions of manufacture and 
storage and must be preserved against the contaminating 

15 action of microorganisms such as bacterial and fungi. 
The carrier can be a solvent or dispersion medium con- 
taining, for example, water, ethanol (e.g., glycerol, 
propylene glycol and liquid polyethylene glycol}, 
suitable mixtures thereof, and vegetable oil. 

20 The new tricyclic non-peptide vasopressin 

antagonists of this invention are useful in treating 
conditions where decreased vasopressin levels are 
desired, such as in congestive heart failure, in disease 
conditions with excess renal water reabsorption and in 

25 conditions with increased vascular resistance and 
coronary vasoconstriction. 

In particular, the vasopressin antagonists of 
this invention are therapeutically useful in the 
treatment and/or prevention of hypertension, cardiac 

30 insufficiency, coronary vasospasm, cardiac ischemia, 
renal vasospasm, liver cirrhosis, congestive heart 
failure, nephritic syndrome, brain edema, cerebral 
ischemia, cerebral hemorrhage-stroke, thrombosis- 
bleeding and abnormal states of water retention. 

35 In particular, the oxytocin antagonists of 

this invention are useful in the prevention of preterm 
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labor and premature birth which is a significant cause 
of infant health problems and infant mortality. 
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What is claimed is: 

1. The compound {3-Chloro-4- [3- 
dimethylaminomethyl)-5H,llH-pyrrolo-[2,l-c] [1,4]- 
benzodiazepine-10-carbonyl] -phenyl) -biphenyl-2-carboxylic 
acid amide or a pharmaceutically acceptable salt, ester or 
prodrug form thereof. 

2. The compound {3-Chloro-4- [3- (4-methylpiperazin- 
l-ylmethyl)5H,llK-pyrrolo[2, 1-c] [1, 4]benzodiazepine-10- 
carbonyl) ] -phenyl} -biphenyl-2-carboxylic acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

3. The compound [4- (3 -Dimethylaminomethyl-5H, 11H- 
pyrrolo[2, 1-c] -[1, 4]benzodiazepine-10-carbonyl) -3-methoxy- 
phenyl] -biphenyl-2-carboxylic acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

4. The compound [3-Methoxy-4- (5H, HH-pyrrolo [ 2 , 1- 
c] [1,4] -benzodiazepine-10-carbonyl) -phenyl] -bipheny 1-2- 
carboxylic acid-amide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

5. The compound {3-Methoxy-4- [3- (4-methyl- 
piperazin-l-ylmethyl) -5H, llE-pyrrolo [2, 1- 

c ] [ 1 , 4 ] benzodiaz epine - 1 0 - carbonyl ] -phenyl } -bipheny 1 - 2 - 
carboxylic acid amide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

6. The compound {2-Methoxy-4- [3- (4-methyl- 
piperazin-l-ylmethyl) -5H, llH-pyrrolo[2, 1- 

c] [1, 4] benzodiazepine- 10 -carbonyl] -phenyl} -biphenyl-2- 
carboxylic acid amide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

7. The compound [4- (3-Dimethylaminomethyl-5H, 11H- 
pyrrolo[2, 1-c] [1, 4]benzodiazepine-10-carbonyl) -2-methoxy- 
phenyl] -biphenyl-2-carboxylic acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 
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8. The compound {3-Bromo-4- [3- (dimethyl-amino- 
methyl) -5H, HH-pyrrolo [2 , 1-c] [1, 4] benzodiazepine-10- 
carbonyl] -phenyl -bipheny 1-2 -carboxy lie acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

9. The compound (3-Bromo-4- [3- (4-methyl-piperazin- 
1-y lmethyl ) -5H, HH-pyrrolo [ 2 , 1-c] [1,4] benzodiazepine-10- 
carbonyl] -phenyl) -bipheny 1-2 -car boxy lie acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

10. The compound [3-Chloro-4- (3-morpholin-4- 
ylmethyl-5H, llH-pyrrolo [2 , 1-c] [1, 4] benzodiazepine-10- 
carbonyl) -phenyl] -biphenyl-2-carboxylic acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

11. The compound {4- [ 3 - (2 -Amino ethyl) -5H, 11H- 
pyrrolo[2, 1-c] (1, 4]benzodiazepine-10-carbonyl] -3-chloro- 
phenyl) -bipheny 1-2-carboxylic acid amide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof . 

12. The compound N- [3- (3-Methoxy-5H, 10H- 
pyrazolo[5,l-c] [1, 4]benzodiazepine-9-carbonyl) -phenyl] -2- 
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

13. The compound N- [ 3 -Chloro-4- (5H, 11H- 
pyrrolo[2, 1-c] [1, 4]benzodiazepine-10-carbonyl) -phenyl] -2- 
thiophen-2-yl-benzamide or a pharmaceutically acceptable 
salt, ester or prodrug form thereof. 
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14. The compound N- [3-Chloro-4- (5H, 11K- 
pyrrolo't 2 , 1-c] [1,4] benzodiaz epine- 10 -carbonyl ) -phenyl ] -2- 
pyridin-3-yl-benzamide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

15. The compound N- [3-Chloro-4- (5H,11H- 
pyrrolo [2 , 1-c] [ 1 , 4 ] benzodiazepine-10-carbonyl ) -phenyl ] -2 - 
pyridin-4-yl-benzamide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

16. The compound N- [4- (3-Methoxy-5H, 11H- 
pyrrolo 1 2 , 1-c] 1 1 , 4 ] -benzodiazepine-10-carbonyl ) -phenyl ] -2 - 
pyridin-2-yl-benzamide or a pharmaceutically acceptable salt, 
ester or prodrug form thereof. 

17. The compound N- [4- (3-Dimethylaminomethyl- 
5H, HH-pyrrolo [ 2 , 1-c] [1,4] benzodiazepine-10-carbonyl ) -3 - 
me thoxy -phenyl] -2-pyridin-2-yl-benzaniide or a 
pharmaceutically acceptable salt, ester or prodrug form 
thereof. 

18. The compound N- [3-Bromo-4- (5K, llK-pyrrolo [2 , 1- 
c] [1 , 4]benzodiazepine-10-carbonyl) -phenyl] -2-pyridin-2-yl- 
benzamide or a pharmaceutically acceptable salt, ester or 
prodrug form thereof. 



19. A compound as claimed in any one of Claims 
1 to 18 for use in the treatment of disease characterised 
by excess renal reabsorption of water. 

20. The use of a compound as claimed in any one 
of Claims 1 to 18 in the manufacture of a medicament for 
the treatment of disease characterised by excess renal 
reabsorption of water. 

21. A pharmaceutical composition comprising a 
compound as claimed in any one of Claims 1 no 18 in 
combination with a pharmaceutically acceptable carrier. 
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